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Foreword 


This, i Ik (liirxj L i LkiH>n i.if i rirnwy iV#mwg. ennti nut's i he 
Iradi liuii of being Lhe mnsl curti prL“]ieiL*aS-e leslfomik. 0\>f 

vutL-ri il;i iy i&ur\L-s undergoing training, ekher in the praciiei: 
environment or ul colege. 

Just 4is the scien^? of veterinary surgery » bemminn: ever 

niLii-e COmplei ;ind Icdimciilly iKkimcL'd, su dues I he rule <a| 

1 he veterinary nurse. This ediiiiMi has been br4.1uy.lu up in 
dale and reflerfi the advances bow Liking place in general 
practice. bolh in terms of nursing care and the kw occupa¬ 
tional standards. I lowwi, the boot never loses si*hc of the 

Line Chill 11 xnusL uIk* Icjl.Ii fliic veterinary nurse Imw L».« pur« 

form bask rol« or animal cave and niuwni conipelefilly and 
comdenlwusly, l er it is on the Kivs nf ihcx denrailiiTy 


lasks Ihae the more technical daniuidE are made iirvd the 

whole L'diliL'n of irkidcrii pracliec is hui It.. (tut I h u hiisic^ 
righi uihl all else IoJLma s. 

The British Small Animal VrUertnary Association ha* «a 
tong tradition of wurting desdy with Veterinary Nurses- 
arid m helping Ln Hum them We are happy. and proud. Co 
he associeaud wi.Ul the C-DfllirtHLi.1 pnbhculmii ul llus hi iliIl 

and fed sure il wilt lirul a wclhlnemd ptact m both the 
practice and the VN library, reBccting ils eemral rate in 
veterinary nursing training. 

kh tiuni G. Hnrvep 

B5AVA PrejWffli JTOJ-JCWJ- 


Copyrightod matarial 




Copyrighted material 










Preface 


The changing scene in veterinary nursing 

The veterinary nurses oF loday are expected to be many 
Ehinifs to many people anil to function in ii variety of *vl- 
tjrnjps As 4m> ernerpiTis firnf^pgp jl requiring prtwlivv i Iijii is 

h;i v*mL jin ;i yyxIcifiuChJ hnJy ol k nuwLxl ijit, nx^u/uiCL^n hy 
Lhu public. and a C4xlc of ttliles I*£Ulaiidg VcIcnOary nurses 
wirh the public urul chdr veterinary colleagues. 

Veterinary nurses should have a Framework upon which 
their own value*.. norms- and rytnbolf are clear These values 

■di-nuld h;LVi* :i hcidy li-J -.fTO-iliL know lud £12 Mini cnnLrihuiet to 

the udHTara or needs, of Lhe owner and avuifuK undw ilicir 
care -ind to reflective practice and advancement of the pro- 
fcwwn"* mm body of krwwiedae, 

With i Hu iMEubhshmeni nr' ihe RC'VS Veterinary Nurw 
Council we can expect to aoc iIilt mow to regubtion. 
Veterinary nurses will, however, suit he subject 10 criminal 
law, employment Haw. civil law- and public lav-. This new 
edition of Vtfrrmarii Wwxmx nptfj incorporates a new 
chaptLT cnvcranii I lie hasi.es ut Law, li i^hliu h I iny suine oMhe 
ijiip'KHtailt issuev that shuuftifl lx: lxjilvjiJltc^ by lhu newly 

qualified veterinary nurse. 


lu prciei■.c I lie iikte^iils l>H tclcrifciry iiursnit! ;iihJ ensure 

that practice, which is. the core of nursing:, is developed 
-.ind enhanced to levels of increusirte excellence, the notion 
of theory. march and practice diu «4 be enonip»¥Hl, 

Veterinary nursijy inusL l\mlI in ilc Ln ihulI lHl 1 dfcalleiijre* 
i ha i faese i hunt hy: 

* I'lsUiblishtiay; I hei r jVrnlesiJiin lurChur. 

+ Dcveloptn^; veterinary nunc theory. 

* Integrating nursing i u --l:;i i «_Ji as li eore componetti of Lhetr 
training, 

■ Continuing to educate veterinary nurses- for senior and 

vporialisl piisitN.ins. 

J his tkm.ik |>.K-.sih-];. prcKUiks I lie answers In Ills? I'nsiTid-iiliiin 
for nil aspirin^ Student veleriikuiy nurse-, esivcnrau; Lhe 

knowledge required for the new occupational standards. 

The role of the veterinary nurse is constantly dunging 
and m veterinary practice becomes more sophisticated 

iIsmjtc will eOuLm U.-J to he ;l need fur flitffacT dcvdopfllHl 
of the occupational standards and 111 urs phTpu raiKKii nf veter¬ 
inary nurses- consistent with ibeir changing role. 

D. H Lane dtuf B. C. Cooper 
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Handling and control 

Truck Atkinson 


Learning objectives 

Afwr xnnlytng Ms chapter, slwltttts skmfd fir Mr iv; 

■ Describe turn (he vflcrinii ry nurse ■ilhoald handle mid 
rrMrain jrnimiiK for examination Lir Lrea(jnen(. 

■ Rwajitise bjsie chinch: mul feline bod;*. Language 
indiHJiiiy sigjiuLi indicating fear and pe-lcnthil aggres¬ 
sion. 

* Explain bow. in reduce Ic+i-t and scn'M* in wurinai) 

p,i(HTlls duiniL 1 approach. Il;nkIIi.nu uild rCsLIuLIH. 

< I deni il\ ilie loebnbqucs, used when hamllinig Biggr^sive 
or potentially iggmflif animab. and list thy «j.vip- 
ment Lhm may be required. 

■ Apply IItie principle's luiiidlmg and rc’lrmrit ID 

ut y<ilui\ vuL urinary prauttcu. 


A frrquenl last Tor ibe veterinary nurse (VN> m praciiL-e is 

I he handling and restraint of anunaL-i requiring LTeaimcnt or 
examination. itow mi animal i.\ haitdled ran grea t Iv uffci'i 
the Last- and efficiency by which procedure? muy he tarried 
out. Inefficient ox inappropriate handling can frubjeet Hit 
paliewL to urmHcnary ilrnt and discomfort which b not 
•only dankjijpi nu ic> pjiscnt welfare hut may a I sn roul i in die 

dexielopriimtt ut, or mi increase in. defensive u^gr^^io-Ti 
towards ihi: handler or practitioner. PloBcLency in hindling 
and control it oik of the most H*cri!ial iirnfe unlwihk stills 
for a VN to acquire. 

'Hie iiirns pf lhe nurse ^ lien iirstfiimi ill ah ;i i'.i:ij;il should 
he as follows: 

■ To allow 4iTi nuuniaation or procedure nidi -jin the appli¬ 
cation of drawings nr Lhe Jkbnmii-.lriiliLiri til medicudim lo 
bi* earned oil I as efficiently as JH£aiblc. 

* To avoid injury or fan her injury to the patient. (For 
example, if sharp imCrumcnts much is seisms ire used 

local the anumaEsliflir or ;i rcatpcl Made is used io Lake a 
skin, scrape for esairnnulion, mjury may resull if die ani- 
mal menus uAcusii'idy. tJi further injury nurv lx- caused if 
a puticiit now imcapotfcdly wtubl allennpta are made lo 
examine or treat i fracture or open wound.) 

■ To prevent injury h> Lhe animal tu I he pfLiClilidc'iLf . hallJ.- 

kr or other penona. 

* To achieve the above wilhoul canting addilional or 
unnecessary pain or distress in (he jhhfimI. 


Canine and feline communication 

Pain and fear m,iy cause-nn animal to behave very differently 
in (he veterinary surgery Hum n mijhi do under ndier dr* 

L'unislimLV> An elementarr knowledge li 3 lui inn l ami IcIiim 


commu meal ion cap help (lie nurse 1 les UMfl the jWsssible 

n^aeiinns of an individual animal in its current situation 
uikl adapt means of handling -iind restraint -iiccmdirigly. 


Canine body language' 


I .cure L.I shows live ly picul range of rajii&e body posLurev 

(IHtiwtm, be aware that changes in body perjure will aJso 
occur dependent on the dog's current activity,) 

(a) Normal. relaxed, Tail is nh»d and or lurid m 

viJuilever pnsitsnn i.h nornuil fur Lhe breed. Ears may 
OnenlatL lo UHWh. 

(to? Increased conlidenee and iisswlrreness is dxmouolrated 
by a forward body poslure 4ind e lev a led (ail eamage. 
(c el Reduced- cmlkknd if ^fifrwn hy ;i vs un ilu of (he HulIv 
pusiure iiru.1 Lail perilwn. 

(f) I be body p<KiLurc of a fearful dog h normally low bjmJ 
hacked away from the source of fear. The cars are held 
back and down and iTie tud held down bdweeti ihe 

hiick kjis | Punhar, 1^79; box, lOTlJ. 


A wagging lail can have- several -meanings including 
a willingness lo irrimd (possibly aggruss voiy) by an 

Msedive dog. or a sign of appeasement by a 

nervous, and polen.lially delensively aggressive dug 
A handler should always consider other aspects ol 
lhe dog's body language and never assume [hat a 
dog with a wagging jail ts (riendly and will not bite 

(Bradshaw ard mm, 1995]. 


Catme facial expressions 

figure 1,2 Fhaws ihe typical ranpe of a dof's facial cipnec- 

Mnns; 

In) Ncirmak -ikrt Fjicc rek^ad. curs c^nenLiiiiing u? Miunds. 
I H| Ec^rluL, siihmi^.L'.c. E;irs liuiirk u.nd duv.n. Irp^ lItiiuii 

buek into b Submissive grin' iuet. averted lo avoid 
direct eye conlKl. 

k l I ciirlul, p&kTjliuUy ;i L'gr-.'-.MVt. I*!;irs ll;U Lo HuT-IlI , suh- 
rmssiiu gurl with kvlh bared OS £ Warning. I.ye-s may 

dan back aivd Forth as die dog Lrks Id keep 'an eye on' 
(he pcreeiuxl threat whilst aho trying id avoid pro¬ 
longed direct eye contort. May gn.™i or hark as w 

warning. 

idi Asachive, etiallefigiiLe. poE€ti(ialLy aggressive. Ears for¬ 
ward. lip^i pushed forward with icdb bared as a warn¬ 
ing. Direct eye contort mainUnnud. May null ii low 

growl (Feme, IS7I). 
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mg. 1 -H r^niilL' faith IuIi^Ll.ijJi:. 


Be careful no<: to equals fc dQnnisnane&' w,i|h< 
aggrus^on. No-1 only ar© the 'rules' of a canine 
hierarchy designed <io reduce tN© risk ol physical 
coniraniation hut also oonfSias or 

misunderstandings ovef hierarchy arc morr: likely to 
occur with memoers of the dog s social group l.e Ihe 
people or Othfcr arwnaite that it lives with. Episodes of 
aggression towards people outside of that social 
group are more commonly due to Imr. especially in a 
veterinary situation. However, a IfrMui dog rnay 
appear corrodent and assertive A il has had th# 
OppOriyHy previously to learn that aggression can 
be eifeclive In making a potential frireal dacK off' or 
keep ils distance even il only irio nnriuinly, Hkwevef. 
rt is import ant to realise that attempts lo physically 
reprimand such a dog wif only result n an inc?‘^ase in 
!*ar and Corisequenlty an increase n aggression 

(Hwrih, 2001; Overall 1997 . 


i.le 111 on availabk- liuJil. A 'sU.ua tyu hliril.' may 1% directed 
(awards other animiih indudirig ptuplc as a :n uhliI of nan* 
iron I ronLilmn”. I'.prs: Nnrmjt 'refluxed". Tail: Exieikkd or 
Inusdy snipped ifettt is rysLing 11 stimuli Tip or if in nsouon 
iLki I fllilH he held duwit irt j "1J 1 JiLapc jiv, ;l;, I rorn I by body or 

Hipri^hl sompeLiiwra with j curl at iht end. js a lisimday gno¬ 
mic. May purr while relaxed-, or chirrup or meow as u 
frlmfly grcLiin*. 


Tense (Fig 1.3d} 

Kiptljr. Mll\ cspkhTL* ana looking lor ways nf escape nr resl in 

'ready" position uiLh ffosl hi contact with ike ground tdcui 
tiin move quickly if iHnssary. Tull: Usually wrapped 
a round body, l urs: Skjthlly Hilll-cncd d«lcwsy&. k\t*z 
Optfl, pupils JiIliLllJ 


Fearful {Fig. 1.3e) 

HikIv; Maybe held Ion and away from toiiree-of feor wiih 

I ■ m- 

■iril four feci on the ground, or may aLtempi lo hide. Tall: 
Very lijhl to hrdy. Eir*: I'l-aMened] wtewiys* Eyas: Wide 
•aL ib diluted pupils. 


Fearfuf/defensivety aggressive (Fig. i\ 3 f.g) 


Feline communication 
Reiaxsd (Ftg. l. 3 a-c} 

ISiwh If rusting may be on buek with belly exposed, or 
curled up. Fieet may not be in loilljci wilh ihe ground. 
Eses-i Ma> he half closed if cal i> relaxed. pupcl si« dep^n- 


tktfb: HlaLLenud and hocked jw-uy from wnLiet of fear. If 
approached mil} liisli out' with front leer, hut with body 

held hiiek. lail: Tighlly wrapped or 'fashing". Ears: I'Ciir lliilI 
su fan ns ion m H^nsulled hy 1 lie cut huUIiaie ih L"jn down 

.jnd 10 die side: however, to prolccL them from injury the 
cut* are held hiigk ^nd down if an u.g#re*sjvc cuwunrlcr 
bwonKi more likely. Wide, pupils fully dilated, and 

l4x:uMd ud ills.' -tourm of k'iir. May jj'rnwk hiss or spat. 
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SniHst approach and handing 3 



(i| W M w 

Hr. l.X Canine ljci.il ixpmwa. 


A. ljL L^DlnMjLL'J bv a sudden. UIKApBCkCd dflfl^f, S4Kh^ 
an unknown or u 11 !>■ i c n *J 1 > dog may arch its buck umJ flu IT 
oul ihr hairs along ihc back and mil In iin m tempi. ik> iippeur 
much larger Ilian il rariyitllk'siinl. IW3; Bradshaw, IW2: 

MtCurw. IW2*. 


Cals often purr when related or as a way of soliciting 
food or attention; however. oats may al£<3 purr when 
in extreme pain or di&bflSS. Thts could he one way 

tinat ihe &a1 nios to reduce i|$ level of stress, in ihe 

S-amo way ltx>l we mignl whislle or hum if anxious or 
frightened Therefore do not always assume that a 
cat is rot stressed or in pain because it is purring 
(Bradshaw, 1992). 


Initial approach and handling 

Dogs 

Whenever fKfesih-k. cik.'uiuiiL'e a dog LO LL| 1 »prHi;i<_- Il you 

mher Uua dindl) approaching the dog. Try 10 avoid 
cornering a dog or leaning over il and avoid proloTigcd 
direct eyc-raUart. which ihe dog my consider Ihreulenmf 
f"ri‘Mbc,hinu derail let 11 1 -~' king's Il'yizI. can help willi ittTYflkJi 

iiLdivid.u;ils. but nut 90 eluwr llkiil YtMir face COlll d tx 1 - ttiLhili 

■ 

'biling' distance. Try So avoid grubbing a dog by the collar 
or scraJT u I his could frighicn I be dog and cause il lo turn 
and hue, 

CX.viisKMbiiIIV- lIous lift reluetant LO leuve Ike saleLy of a 

hospital ken ad and may become defensively aggressive if 
confronted or if allempls are made lo enter ihe kennel in 
order to remove them ii ;i lightweight bad is left cm ilie 

ikig ike end. l;lO Is.- l? a traded using a biuolin handle OP eat 

catcher allowing the handler to take hold of Ok lead safely 
witfwuh needing lo confront the dog. In most insiarn.es 
Linco I he handLcr luis hnld nf the lead a ring will leave 
the kennel alld walk walJiiigls with ike handler. A kail 
rfeiuM iwiff be all ached to a choke- chain and file dne must 
he reeulirh <ripeniw1 viliiM in ii hcand whfi ji U-ad 


Handling the animal with owner present 


Always remember lhai to the owner £>\ a beloved pel. 
how they witness Iheir animal being handled may 
rolled on ihe- typ® md standard of cm tftal they 
estped from tt>e practice m general. If Iheir pet is 
handled roughly or neffitaanHy Ihey may tftoo&e to 
take Iheir pet and their cuslom eteewhM®. 




hr. ■ J l dine LxmimunxalKiri: u c \ reined: Id) tense: Cc ft fiurful. 














4 Hunting itracr GOftffOt 


Spend j link- rime 'dun ling 1 wish the owner Ivl'ore altwrncpt- 
in-ji lo bundle or approach a dog. ThL> lime tujn Ik spent 
w;iieliins Ihe dog find making j generjJ asirCSHriEfii erf its 
CeirJpLTiimynl- The d«g will tike tile* from iis owner 4I.S lo 
wlbCtfacf nr nuE snrrtcl bnijj ckt JtntWOffe i* EH polenlilil ihreuE. 
A mifVllffl lW fid iiilcr;K:LiiLU. wills the owner in :i ‘friendly 

m.inner can often help to convey the n»iugt m ih*s dog 
ihiLi ynu mre not n thicnl ! McBride^ 1995). Hi is run a good 
leUak Ili uLEempt En shjike the owners hand. jnkH the client 

offisra ffl di jI.lt your hand first, ns Lhu dug rn.ay regard this us 

4i threiiLcmny gesture u.nd then bream* ajgrAuavt Unranh 
you in order to protect its fellow "pack mtmbtF. 

Owner* nay unintctilionfiJIy reinforce their pcik fear ami 
aggnsMcm. ihcrefore if u dog is difficult lo kindle il nuy ht: 
ftwier lt> deal wilh awuy ft™ Ihe owner. 

When acpariliiig doe arid owner it » often more iiucuevs- 
fill to usk the owner to leave the room fiis-1 end (lien teud the 

doe away. 

Cats 

Extracting a cat from a carrier 

Top i^wivi? ffljrpm; 

111 Lift the lid sluwiy. MlikL li*Ls will prefer Eu C; l y in I he 
carrier hut sonic may cry to jump out as snun a> ihe IhI 
ii lifted, so he prepared!. 

i.21 Stroke the cal lo untie it .uni :lvws«l its tem peri Dim L 
(3) Miikc sun. r I he l;iL li well supported undurncjilh I hy 
leittf r"r hfittix ami i urrhmx I and lift ouL add oiiLli I lie 

exjiminjiton cable. 

Frtm optnmx carriers: 

11 j Open Uio l'r<snL and Iry In eiKOIIRIfC thecal out wilh- 
ouL pul line a hand irt-iide the earner, which the cal may 
land chreaieisine. makLikg it less u-illiitu m leave Hu 
safety oflhe carrier. 

(2) El ih e carrier cun he soparalod mlo fw-u halves. Tummc 
the Lop half and Lift Lhu cal out as you would with a tup 
opening earner. Some front-opening carrier', haw u 
l my in ihc buc In which the cat sits, If », Ihis can 

he gently palled Out. hnngiiiu Ihc cul OuL wilh il. 

(3| Et' nolle of live above is possible, gently tilt ihe carrier, 
which may help lo encourage die cat out. 

(41 The cal shtNiU only be ptiyaksiUy eM rack’d from ihe 
corner m a Iasi resort; Iry lo do gently and he aware 
I kill die cal may hcconiu defensive. Do mil wrulf I lie tail 
and pul I ill out uiik's> il ii obaolutdy nectfssary to du so 

anil all nlker 4lh thi>d^ hau- btafl Eril'd, 

Once ihc cal is oul of the carrier, place the carrier on the 

ground away from Ihe cat. If ihe earner b left in sight <kT the 
cal it nhii v rcpealedly Et v lo get hack in .ind may lXS.s?me 

frjL'nous when prevented from doing ». 

Try lo cis a mine or tarry <»ui uny procedure? cu-14 a> 
won iis pi>ssible, CaLs often have a limited ‘[oleranee 
pcniid". in other words- they will paL ap with v.t much for 


EG Ikmg and I hen suddenly decide LhaL iJicy'vc had enough 
ami then iry to escape or become defensively aggraadve. 

I'alA mid rnbhiis often loci very viilnH’rdbk in hospital 
kennds. I J r»i 9inu ihcm wilh a hu* in whkh ihey mu hide 
can often help ihein to feel mure secure -Mi*.I itierefore easier 
to appfoacti u nd handle. 


Moving, transporting and fitting animals 

Dimjs musi be m n tend allocbcd to u wdl-hEling coilhf if 
th*y are LO he wulked from one an of ihe surgery to 
anodicr. Ai*a>s dkcL ikai ihc wlhir is ned inn light or 
so loose that Ihe de>g could shp out of it. For added security 
il n sdVP a e<H*l idea lo fllpn gs< 4 lighlwcighl slip lead. 


If cals, rabbits or other small animals are lo be 
irartsporl&S from om area lo aiwllttr they must ba 
securely mntained m an appropriate carrier 


Be aware of any possible medical amdiijan ur injury Llmt 
rrm-y l>? e;iu^ng an animal pai n or discomfort before 
atltHtpEine Uy lift or LLiirn, 1 it, Try Ni keep points of pLlin 
Li.tAi.iV' from y -.mj r hK.xly ss you l-jtiv Ehe unirrud iii Tediice 
the risk of causing fun her disooinlori. 

Ensure Ihal Ihe animal is aware of your approach and 
your mliml hel'urv you ;lI tempt to- lift il 

Ssilnll Lu mL : dujni--,i dw«s nnuy he lifletl by per^ hi 

1 hig. l.4|. However, uanisUmee ni;i v be required 10 c*nry 
drip*, open doom. ele. 

L.jrge, lu^ivy' w injured dogv diould K* lifted und tarried 
by tWO peupJe (Fig. 1.5). 

Luige. inimnhile or severely injured du^h ^re he-si ch Tried 
hy two or more people in j btanket or on :i *ireieher (Fig. 

I bj. 

Cab should be meked in nikkr the aim wiiJi. ilic forearm 
supporting ihe underneuth of the clU and kind getnily Jidd- 

in$ EhL- frunl kgs (Fig I T>, 'Rii,- other hilfcd C0J1 be UdCd IO 
■drukc ihf CllL <wer ihe Uciid ;md neek. reiidy Lu Uiki: hrikt of 

LIk scnidT if necessary. 



\,4 Lifimp ii -.mull iiK'Jmm J- ri 
' Over 211 Beg. S® Chiipicr 5. '[Xeupudivul Hazards . 
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l ie. 1.5 Lifting a jt?v duf. 

Huhhiih should he LifiixJ by muting aure the back end is 
wdJ supported, holding the feel away from you -iiTid I ben 
securely hul genlly holdnif wile ih* «ruff of the nwfc 1 1 ig. 

B,H |v Never Hi l l Lk rutihiL In cIilt e-jrs nr b_v I he wL'iufl'jkmli: 

ni^jivjij providing support underne-dth. 

A fahhu should be carried with Its. head tucked under the 
handler's arm keeping Ihe back and hindquarters well sup- 
panled (Fig. I .P). 


II i& align a good dea to place a towel over a lop 
opening carrier as you open ft 1o prevent! a Frightened 
rabbit from jumping out. 


MANUAL HANDLING 

Alwaiye loiicw the health and sai^ly rules when lining 
keep the back straight, tegs sl*ghtfy apart and bend at 
Ihe knees. Always get assistance before attempting 
1o H a heavy or awkward weigh! Keep Ihe »oad 
closer 10 ihe body, 



iFilS. I .fs Lifting hlimkd n re u be r. 



lit- 1.7 L.iliiii}. 1 Li cm. 

Restraint for eita mi nation or treatment 

Rcstrai-iil of pel animals ^.k^uld he lirm but gentle. using no 

nu^n; l ban Ihe minimum arncuml nf rusLrainl nsmiy, Care 

rtiuti Iv taken nut to cause undue pain -or discomfort hy 
applying any rnon pressure than is required, h may Ik- 
vwcnsiiy to adjust llie h min ess of your hold morocniarily. 
depending on ihe animal's nsKlfc™ to die procedure being 

pi: ill .irmL'il. 

Ilk: mciuhsh of restreint ir>ed is dependent oil birth the 
procedure la be performed and fbc reactunu of the indivi¬ 
dual animal. 


Restraint of dogs 

Figure 1.10 shows methods of steadying a dog's head: ju) 
ihe hands lire placed either side of the mefc and the bend is 
jwntly (niilicd forwards wilh die finjert; Ihl ihe dug is held 
hy i be vltuIT nil lllIilt side id Ihe neck; I lI li mlkthiip lov.ul 

is lidd hr inly bur fern]) around ihe dog's neck. I In-. meihod 
is pjimeuLirly useful with small bruchyccphalic breeds, and 
tain be used to prevent a dog from I timing round Lo bile 

whL'n il is m>1 ptissihle to use a lEUSlc. 



Vi&- I.* Liflinp u rabbit. 
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L 



Figure I.] I 4w*1 m- Lit*® Wnp heW for tcplifllic'flic punc¬ 
ture. II i&i]Actl useful LO luvc un .IL1 >.1 1 1i r>n; 1 1 | vns 11 n iiviuBii'hk 

In steady the back end of ilu- dog id k stints to struggle. 
Figure I 12 show* a. dog being held for jugular venepuncture. 

Figure 113 * dog being retrained on its s*dc. It 

m:iy he posuhle Ccv oniweiim fi dog into this position by 
fuxl uL’Ihng IIhj dng U> liii d.’^Ti, nn i r Limmjfii:l if pnssihle nr 

by dr-mi ng ike dog’> legs forward whilst it is iii j silting 




fit- lill hloHlnjli tfejj fur Mphofc vcuirFunct urr. 

position, and Lheti gently rolling ihy dug over using the 
forearm to pvudi ihc dog's head dtiWil whidil also hnkljnjz 
onio thi! dng\ kgs, If i he position cannot be achieved by the 
above mathed. llw dog’s kf* dial are EkwHl In ihe handler 
are grasped and pulled aviay musing Ihc dog Lo fall towards 
the handler (Fig. I J4 Jl 1 he dug as thm aunily lowered down 
apiml the handler’s che^c and onto ilk sui-Iiil-l-. ItnwL'wr, 

ht: Mil m i h;ii thh manoeuvre and being held in this pod lion 

to panic and 

auempL In bite. Gtffitle reasdutam ivcssuniial and mulling 
the dog beforehand may he advisable. 


L;m Ik Jriuhlerung .i n*.l ma_v 4 ,'^ the dog 



of ca is 


Figure 1.15 show general restraint for examination or treat- 
ihitili of the betid nnfra, The call’s body should be held elose 
lo I he handler to present the eat I Venn kicking away. A firm 
hut gentle hold around the from kgs prevents die cal lufcng 

ils front ciawp, 

Figure I .lb shows Tatung of ihe osphnlie vein or restraint 
for nanination or treatment of ilk Ibrelug. Figure 1.17 
diems two methods of retraini for jugular venepuncture. 


II 1$ sometimes, mcns&ary lo hcfcS a cat by Ihe scruff 
Of Ihe neck M firmer restraint required Always Iry 
other methods hrat as many othertfse cnlm and 
Iderant cals can became fractious and difficult bo 
ham lie as soon ns attempts are made to handle ihem 
by Ihe scruff. 




I i " 1.12 KiWnif i doi iV»r jugub* •. riKpmu. lu.n- 


C opy righted m ateri al 
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Rfr l.l) VMnlwiB 0 *£>! 041 hijkfc. 

Restraint of rabbits 

Hold Ik mbbufl a.round the shoulders- with iss hack end hM 
in dose to your body to prawn I IN? rabbit kicking nui hack- 
■iVjinls IJ iu. LUtaj. Wrapping lire ruhhiL in A towel can uImJ 
bdp the rabbit lo red «curc and alloy- accen lo Ok ark 
eyes and month. Covering a rabbir* eyw eon often help lo 

GiiJip il (Eig. l.lXh). Rabbits can «>llcn he Ui j^O^Ls fkiLIy 
ngtlTiiinml. Oil ihcir b;iL'k:i IW ltv; 11n11 j;1 1 11>11 mj nUfliJf Ij-llU- 

menL ul 1 1 ‘#l: Vent cal flJM (Fig. 9.|gc). 

Use of distractions 

Gentle dislractiMis cun often help lo culm an animill and 
allow procedure* Lo be carried mu mtM dftclbrtily. 

* [til is mil* Ln i lie animal in a calm and friend l> runner, 
especially if ilk- animal's name is used, can often help 
lo difilraot and culm a patient 

■ Uk i he linger* to grally &lrofce. scratch or gcwlly mstap 

l!he animal. 

* A short -winilk can often ‘skill 1 a struggling dog. allowing 
a fey moments to get u needle into a vein. Luke u radio¬ 
graph w perform any oilier procedure ihui nqoins I he 

an until In he k 1 1 1L a n-:L disEraclod Inc a sl'L'uikI nr luu. 



lag. irisTncainwn of in Iwd are*- 

Dogs 

if a dog growls 

■ I hi iii'iE a I tempi lo punish I he dug: a. cmhlroiiLalmii will 
only leack [he dog ihal il 1ms good reason In be defensive. 

* Lhi mil atlernpl u> cDnafon or reassure the dog: this may 
actually reward and so reinforce the unwanted bdu- 
vion r 

* Up! rmj//le ihe d<pg: a piny I inuy miL cause you Co hack oil' 
but ti set of slujfp tcclli liiradmg in your direction will. 31 
Ellis happens lhe dog will team iliai direct aggression it 
effective even if a warning growl is not. Dogs i h.il ham 
alrvad> leumi ihjs ctm h? «toc of ihe mini dangerous 
and unpredictable In haiwile. 

* Jki Lry lo appear urconcmacLl by lllc gi uw I: backing 

away, appearing fearful or angry, are all ways, Dial the 
growling and potential aggression mas lx- reinforced. 

■ Pin try no understand n'fty the dog m-uy be growling; is il 

thu dog in puifii? Is il the way in which il is being handled? 
Ji it the procedure being Lurried Out 7 In Less the proce¬ 
dure is almost ftnished. or is cm that will only take ti lew 

jf 

seconds, il is bat to stop und continue once the dog is 
mus/kd. 


Handling difficult or aggressive animals 


RemeiTitH&f ihni a frightened animal may* us# 
aggression as. a defence. Therefore try 1c avoid any 
unnecessary actions Ihal may cause an animal to be 
leariui or Hut may increase rtft taar 



Hip. 1-14 Ai]iir-rin|: podNnfl flft ’■nV' 


Muzzles 

Whenever poet Mbit: try Ln prl :i 111 mu' Ilt Ola u dug fwfprf il Int-'s 
to bite. Il can he fur naan diMkiuh to get a inu sz Il- lhi a dog 



lip LI i*i Ruling the cephalic vein or fufiuini far ^'.iimcriaiuiii -ul bIil- 
fl.3|4lf9 
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> l|f- 1.17 T»n rr'lci hin|^ nf tairamt fiw juifiAn vmepNnvIunv. 


(iuri hsiN fllrc-adv deviated that you urc a thran and fid* 
diwovovd Ihat trying (o ’bate is dfedlivc in milting you 
buL-lL off- 

A variety of doth, piaaJic and kadier tmjzriu me avail- 
able (Fig. 1.19). A good sdocbon nf diUerem types and 
sizes should alwayi be at hand. Be aware that open- 
ended muzzles may stilL allow a do£ to “nip’ wilh its. 
Front teylh, 





Il-iu. j.ia ktsifiii ikin^i rj^hic*.: i'si'i l>.'lil::ir i.ihfui ihi Lxi'i.-iun; yytt. 
ih:I rosLmned on hack 



Applying a tape muzzle (Fig. 1 . 20 ) Use a 

IlziijLi’i liE La pc iYi iton-slick'lt bandage at least I Mil em 


(40 i ife.> long for a niridUim-’tilzaeft dug. Fom a U>np By 
ij, any; a hw «qunrc knot whhouc lightening Wiih the 
db$ tuaLahly rtrtrjrincd, drop the loop over (lie dog’s 
up>c, M il.li I lit k ii ol upptnfettat, Pujl I h-.' yncU quickly lo 
lighten (he knot mid SO "jniliile" ihe &fr%. Ctmi ike ends 

under (he dog’s jaw. Tie aL Lhe ha^k of the dog's head 
using "tpjidt release" bow The (ape must be pulled light 
in order far (he Tny^rie to bv effieclive; (Eh is can be un- 

SMrmfortaibk hit the dog and may even eau^r some shu 111 . 

injnn.'. Thi-s musk should only be used in an emergeney 
or ■!' ii h not powahle to get dose enough lo the dog lo 
UK any other type of 



fli- 1 . LV Vjnciv ill aiuulf* 
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II a dog is a regular patent and fr#qu«f% needs. te 
be rnuuM, a good idea is lo provide the owner with 

a suitable muzzle to take home. Advise that Ihe 
muzzle is pul on the dog frequently for short periods 
and that the dog is rewarded food liwftfi* playj 
affection, and even walks whilst wearing the muzzle. 
The clog will men make pleasant with 

weannq the muzzle, making it easier few the owner to 
pul the muzzle on the dog before bringing Ihe dog 
into the surgery. 


Using a 'dog-catcher ' 

I he ikhmc otf Ihe dog-c-accticr (Fig. 1.2 L) is dropped over ihe 
aiunuTa- head and then lightened, thereby reducing the risk 
of injury lo the handler when hiking hold of a severely 
4flgrA$jvt The u?«f of ;i dflypea idler Cm he highly lr;uj- 
m.iCu: tutf u. dug. hu it shuuld mi ly ever lx: unliI ;r-. a l.isl 

resort. 


Cats 

Fractious cats can often be adequately real rained by wnip- 
pma them in ;i large W*t\ Figure 1 22 shews * Cal being 
wrapped for ucphiLlic ueiupuiuiiiM. An ali^rnuiiive is a Vuji- 
rHlrainkqg bag' I Fig. 1.23 k 

Use of a 'crush cage' may be necessary with cals that 
cannot he handled; (his i& similar to n urine cat carrier bul 

v, :l h .i rru»v;ihlc p;irliEinn I ha I li umhI In- press ihccal ;lujii:^I 

oik side ul' the cagf., allowing Jh Li3ji.vlii.i3i In ht! given 

through the mesh of die-cage. Jfa crush cago in not a vail abh¬ 
or if llw eat cannot be moved from i is carrier, the Lid or door 
of the carrier can be opened ju>l enough to allow ihick 
lowid$ lo he pushed min ihe Currier. bill m-.nl cnoujJl to 
allow I l ie cat tc> Cst;i|*. TJie l*.™ liL-* a re Lhen used lo press 

the eat against the side of the cage allowing an injection u> 

be given. 




Fit ! 2'F Apply! 3 !* a I-ijk muz/k. 


KEY POINTS 

■ Be aware that frightened animals or animals, in 
paid may use aggression to defend themselves. 

■ Do mol scrub a cat unless it is absolutely 
naoQBsaiy to do so. 

* Always transport oats, rabbits or other small 
animals securely contained in an appropriate 
carrier li dogs are lo be walked from one place 
to another e?ngufe that they cannot slip out of their 
collar. 

* Use correct lifting technique. Keep Ihe back 
straight with lege slightly apart and band at the 
knees. Always get assistance before trying to lift 
a heavy or awkward weight (20 kg or over). 

* The mean^s ot restraint and ihe amount oi control 
applied are dependent on both the procedure and 
the reactions of ihe individual animal. Be firm but 
gomte, using no more lhan ihe minimum amount 
-of rvslraJnf necessary 




CUcfc-rAdMU device 



5m*I lufew containing free 

*nd erf loop 


Ad| jslabi-s iddp far slipping 

n« r dGrgj b lbfl«d 


eijiric tavBfod n 
m ris H.n*-j roi Iddp 
rnlaini It ihfrpa 



Fw& tJfc A d iip catcher. 






















1Q Hantflfrig o^lrof 




I if;. 1.11 Wrapping a. cil fur Lx-phu x iciu-pu*Khirc 



i n: l JJ A cut rv--1 ruin inf: Hap 
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Anatomy and physiology 

Victoria Aspinai! and Mei'ante O’Reifly 


Learning objectives 

A fitr .wwftwq; iMs chapitr. smkms ihoutd &bk ter. 

* I tear i he Ihsi hasii; tissues 21 ml li ililHn lh;il maki: up On? 
numiiMLian Txxls. 

a 

* Describe how ili e hud*/ caviiitiarc at ganistdl uikl their 

CtlDlfflli, 

* IX^iriK 1 - Ik structure of cadi of Ihe corapofienl rciTls 
of (lie body lysbenB- 

* E X’-iLTi he I lie rede playt-d hy eaelL ptirl of a svslL'nii and 

how they Ltitcrreiflle to perlotm j cdhmivre function. 

* IX^rik the anatomical rrfulionsliip between one 
body system Ln pnulher 

* Explain ihe AHihodi by which i3io body tyittms cm* 
t ribute to OMiOLwininy: t he balance of Ibe internal cuvii - 
onment. 


Refemh-i* shmhl be tfkn1e fo *fe-/*rrAt¥ readh tf dr nlte-m/ 

<*»/ j/i r j ^ i| vj ra i/j ^ v ift ‘J 71 nVic ejVfljajVr, 


Introduction 

■ tnu 1 ums (ihe rtvdy of t he structure of (he body. 

* i'li vdwlrjjy - Lhe sIulK of’ Iip« llu.’ Ixxfcy actually ‘‘Winks', 


Dog and cals Kith belong to the class Mamma lia. thus (hev 
arc covered in hair iirw.l sudefc their young: they are bolh 

eafhiicmls, Or flush eai^ They have a similar nmilormial 

slrudtiiie. and any djifftrtWM will fot highiighiL-d. 

Directional terms 

Ul is ussCiLlial Lu umdur-tCimd l Ii«* terms us^S lc& dus^nhe I lie 
position of (he pans of lht bod^ in ■‘datum m l-jlIi niher 

*Fi(.2J». 

* Ihirsul La wards nr ruLilivdy near In the upper SUlf-HCC of 
the body, the build. iWvk. [all and eEiit front suriaLe of the 
paws 

* Vmirnl towards or relatively near to (he belly and so the 
Corresponding Mirfucc of the neck and tail 

* LtttemA - nn the side i>t puIpt surface of ihe body, i.e 
away from (he median plane, whluh denies like body 

longitudinally ijvto two halves. 

* Medial tvwBRk or relatively near to the median plane 

q(to middle" of (he bodyh 

* f 'runuil/anUfriiir - towards nr rehlirely OCitr to the head 

* *C audal/piHlL'riipr - lu Wards Or rulalivdy near in ihe- tail, 

* Riw4fal structure- ■—it ihe head only. cvlaLus lu those 
near t he now. 



Horn 


Paternal 


DhIh] 


TKpjtfrara* 

pJarvw 


pHlm*- 


GflUfltil 


pkns 


Daw 


Derail 

pLaie 


FUir 


Flfi. 2.1 Anatomical phun and -dinriiiwc. | Redrawn from L. Tjiuglu jnd A W^hvIi, VrHrtmry Pkysfrtoifl-md Appf»*d Judmnpjv Uucienmnh 
Mfaiwifcinn. 3WI2 ( 
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Anatomy and physrdtogy 


■ Pmtaifll structures n»r to the nwnn rrwiss of Ihc body 
or origin. c if. In the limbs irt is the Attached end. 

■ [>isluH nwiiy frum llw mum body nLass, e.g. in liic limbs 

3l i\ 1 lie free cod. 

* Su|h. rritial relatively near the surface Lif ihe body or 
organ. 

■ [>M-p t^I^Elsi^Iv ri$jir llii? centre nf ihsf bndy nr orgMn. 


Body fluid compartments 

ApprujuinaLuh 6D SI3% of ihc bcnljr is made of waLCf. The 
Hiik-i contains a variety of chemical compounds ihai arc 
essential for life and it is usually dcHribcd as HukT The 

function of I llis Fluid js In rnAirkliim a cfln\|4Jnl ensimmiiLiil 
in lAhich Lhi: ntimi.it promises ul l hi." body nail I .ike place 

effectively. 

Ctinnical compounds can he divided inlo two groups - 

* lihirij.mit mui pounds lluisc I hill arir mil based i>iii ear- 
1>i>lk, C.p. SLIlJlUOl, | i KkUlNMUOh ilJld pllOhpl lilLC. 

* Oxalic LiMii|«iuiid^ - thoFC com laming earbifcii. e.g. pro- 
Idas, c-jfbohvdraies and fuLs. 

■u 

The most irrtpnrljiTil im-irgimii.- compound in vJicr butlv is 

wjigt. The inHf Lxitiiem of the body i* *tlividedi beiuecTn iwo 
main compuriineiiU - inttanHIular fluid iirw.1 eMracfHuKar 
fluid (big. 2,2}, 

* InirjLL'IluUr fluid 1 1< I ! HmstMi of Ihf fluid found 
iii i i lain ibe blew! edh and ihc Fluid found wilhin ih* 

rc»*1 of ihc Ct'IK nf lhi' hmdy. 11 i m li i pies 60 1 !■>. tri like 

fatal body water. 

■ KhtHHlWaf fluid ilECF) cunstsls of ih e fluid pii ra ol l he 
blood or the plasma. the fluid around \\k cells or ihc 

iuivi^Filial or ri-^sHr fliiid and frarisi'L'Iluhr fluid (hnkph 

and cciehr-nspinal fluid k It oc-cupiei 33*'* odf i lie total 
body water. 

The water con teni or the body may vary it is sliuhily higher 
in young and ihin animals and $light(y fcitvr in overweight 
mbih 

A healthy animal takes Tracer inLo ihe body in I'ihuJ 
and drink -and lows -witter From the body m a number nf 
ways, such 4is in urine and iaeo;s. and fmrn Ihe respiratory 


TtfWB«dyWiUr 



Iniajki-Hlliilbr fluid Extraceiludar fluid 

/ 

Ihe mtrtiai fluid Ptiim* TranvcgiiuiAr fluid 

CfMdb suen » 

CQ'VhrtKfii nal fluidl 


F-yslcm TypicaJ dally water losie?. From a heulfhy animal 

4ne: 

* 20 ml per leu hnfep^lt in urine. 

* 2X1 ml per kg NhS;. w ecu II I 1mm the juspiniitin system |i.u. 
panting eie.)_ 

* 10-20 ml pfr kg bodywctgtvt in fiam 

Under normal LLmiTrisLiinjces, an iimmiil requires ?M1 HI ml 
#f it.ufcx per kjj li.iihin i^.li I jilt dav lo replace I lie water loss 

over a 34-hour period. 

Within iIw body, fluids and Tissues there axe a number of 

■ 

other inorganic compounds. These arc called minerals and 
they csisl in Ihe body in the form of ion*. 


An ton is a Charged partido. An ion that has one or 

rmte mgatwe charges is caned on anion; an ion 
irvftl has one or more posthve charges, is called a 

CBlion 


The mineral vails (t.g. sodiaiEI chlorkk) |UL\erU IjL die 

body arc- ionic compounds aivd when Ihcy arc dis-solvcd. in 
water ilicy *pli1 up into tfirir consiituenf ions- Ic.g si^dium 
4ind chloride k These Free Lon? uHow the pwHgc ol' ekdric 

eurrunls and an? c I a sjvii d as i* I eel r d I y E es. 

* Within Ihe ICF the nwiin eatiori is pefwhjm. nllhou|jh 

Othc'T Cfllions aildll W sncHum :md mafpieHUSTt pnes^nl 
m ^nailer mnnuFilM. 1 hu main auiusi is pliuspbak 1 W ilh 
smaller affhOUlU fflf hieuchiuiaLe Mild chk>ridc. ICF also 

confaiud proidn. 

* Within ihe EOF flic main cation l-^ Mdiuna. ulthmigh lliera 

m re srnullL'i atnnanLs >/A pnLa-*siiiiii. cuieialin and ftiagr 
E’lesium. live anions prcscfiL axe chloride. birarfcmHK- 
aiid pbcrsphsutc. ECF does not normally ctwiUiin protein. 

ItlsuI^ lhi? hi idy there i> L:4^nslsml itu^vernenC oF W.ilCi. by 
nsiritK-ii and doctrolyMfl, by dilTusaon. between ihc fluid 
euEiiparBiiVLTiBs (Fig. 2.3). This DHHmoit is dcpciKlenf on 
the «nwdc prvvMirc- 4nr tumidity of Ihc ECF mainly lhai 
of pluuu and ihc ICF. 

IF a Muul has 

* Ihc same lookity as plusmu. it bs dcKTibcd as hekng i»a- 
fonic 

■ lnw.cr Ecmieily Ilian plasnui. il is de^Lz ibcd as being ll ) fH>- 
luniL. 

* higher lonidty than pJjisrmi. l\ is dewribud ^ being hi fier- 
male. 


The- osmotic prossuri or tonirily a llipd is ihe 
pressure ncodcO 1o present oamosiB from occurring 
and is deperxlent on the number oF particles. - both 
ions and undissulved molecules in a .solution, 
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Osmosis 


Tho malKuiHare t-no isr-je la 

|WM LliiOwyh rlw? 5PM 


Diffusion 



The- sm all maltculc-s- can [uu 
IhrcjuQh I?ie 5PM 



•Hhftr 3'de oi l+it SPM 



Mc-«u as have- inDvnd through 
Thn 5PM 10 $qu4ii«y ihH 
canonmrufciDna 


Ht 2- J (knimi* -iml ilirlu.v-.iii 


Acfct/base balance 


An acid is a substance lhal gives up hryckogen ions 
wlven it dissolves Of dissociates n water. A base or 
alkali is a substance Piai con combine wilh the 
hydrogen ions liberated by the dissociation gl an 

add. | :•■' 

The hydrogen ion concentration ctf a solution is 
expressed as ils pH and is measured on a scale of 
0-14 An acidic solution has a pH or less than 7. an 
alkaline (basic) solution has a pH that is greater 
than 7 A ne^lrai -solution has a pH oF 7. 

" ■■■ 1 l ^=^^a——— j— m- 


N iIh' body cii lime I ion elTccii•-..I■- ii ■-> “« iCllI ihuL ilm-pH of 
■tie blood and ihe IwJ} lluids remains within the normal 
min ye. Tlh: luniiiil pu of NikkI in 7.4. Within the body 
ihCTC arc 9CVCTB.1 IHCvIliILimMn llLal u.h:L In miUTiliEn Ijlth 

Hindi, hiisi; IhIiiikc, They are: 

1 1 1 Respiration i his oonifols Lhc levels ofLiirhpn tfliraUk 
dissolved in ihif blood. Exons- carbon dioxide mukus 

I he bliiLid mure avid, i c ic Inwcpi rhtf pH 
12) Sodium Lind Jlsdin^u ion i*i change within I he distal 
wrivoluled tubule of iherena] nephron*. Eacwmihi of 

Jiydmgim wins will nuw LlK pH. 

f.Il Dm presiSK* of hnlffera within ihc blood plasma. 


A buffer is a S'-ostance that can absorb or give up 
hydrogen ions 1g keep Ihe pH Of a Solution within trie 
normal range. 


Cell structure 


All hiving organisms ere mado of cell* and iIick are arranged 
rnto iMiicf and organs. 

In highly i>rgiini?<d species Midi ;ii ilk- dog and cat. dif- 
furenL types of cell mg specialised tocanyoul separate I'uriLr- 
inm. However, each erf I \ype h;is certain features in 
common (Fig. 2.4). 


Cell nr plj^ma membram- Hii*- separates elk- erf I from ik 
surrounding Fimnomrcnt and controls what emetic and 
leave ihu ltLI Ii in said to be selectively psnwahlfc, 
allowing soow subsume in pass freely through the 
membrane while oOiers ;itl- eiududed. I he cell memlmine 


in fanned by '! phaapholipjd htluyor with prntcin mole- 

cuba inifnperHd within il. 

Cells can lailu in solid pnriicte by a process of pdu- 
em'yhwh. or "cell-eating". The cell monbraik: ins-ogjnallc^ 
in farm ii nip-1 ike -depression enduring die puriidL*. I liis 
then sen Is and pirtcliw off the cell membrane * 1 iu form a 
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Cwtfrkfelflft 


Gol^i 

MWpIlW 


Lysc-bonc 


Cell piBflibfflin 


Niaf.lenr 

mn-rnbraniB 


Nucieulus 


MliUwhoi Jrion 


Flu jylfc 
endoplasmic 
recICJtJlUPPi 


VKuatat 


C ytap ,;itm 


Smooth 
c-n -dopl-aAfriiC 
rerpeulum 


Fie- 2.4 I l:c sifUEi ilPt of B. evil. 


VJCUpoIc, which HWVW fHEO lliv Cel I s interior. The 

VJGWl? qJU'Tl flktL'K Villh II I > SUMMYIC COlUmni II L! 

which break down the eonicjiL* of the vacuole. 
PIuk^iebb or Veil-drinking 1 is lhe proms u««l for 
the intake of liquids, 

* ( Ylnplitsm ihis la Lhi aqueous I'Ojklul found within the 1 
inU.Tii.1T of Che edi. The CylOpl&aH CD Hi Brim lhe MICfHE, 

HgiiullH and numerous. solutes imluding glume, loth 
and ATP, 

* Nucleus thb «anlmis i he «ll s iieiiviiy jud ctmlaiu lhe 
h auditory in forma nun of the cdl within lhe chromo- 
iubhl the nucleus is- bounded by ii double membrane 
Uul co Dll ins e number of pom m alltiw ibe entry and 

ClLl of Tnulft'ules Within I he nucleus Lite oik: U3‘ more 
nui'lcoli. which. inuntifacLurc ril>.>:iutiK:s-. 

Lying within live cytoplnri are ;i number of urguittlk*. 

which -curry nut |N futiCLiotti of Lhe cell. They are the; 

(1 1 f i-niTHik's ;i puir isl yirueimeN ihaL act be organisers of 
Lhe nucLear spiodle during cell division or rtliiLOfif- 

(1\ Mficodwndfli Ihcw arc lhe site* for L-ell i^Euion 
They are responsible for i;be pnxlueiinn of Hwrfjf ul 
the form of A11" (adenosine triphosphate). 
Vl-Uixh^rvdnii hate a highly folded inner membrane 
that ineTen^js ihe surface urea on which lhe pr-owncs 
of respiration lake place. W hen u ceD requires energy, 
a phosphate group in -vplii nil lhe At I* molecule lib- 
cretin g energy, the mubting molecule hai only twn 
phn^phiiie groupe and is culled A nr lidenontt 

diphosphate h The ADP goes buck into ilie fusplftttory 
cycle and is used lo nuke A ll 3 sgeJn. Mitochondria 
are found in abundance m cells, tehieh are *■ ery jc^ne. 
e.g. ike kill muscle. 


0\ RlbowHi - these spherical sLrueLures flnl free in Lhe 
cylophim and are responsible for prolein synthesis. 

(4 1 E adc pi awn k reticulum an elaborate system nl mem- 
hranes and IliULencd lacs tunning a struts of iho&fcSL 

Theff are two types, - 

# Knmjh i-nihipi.I'.miiT reticula in has nuriLeroLU ii.hu- 
-kCHilL's iiilJLiied lo iLs surface. Dls funeison is to 

lynihHW protein and liaruporl iL within the cell. 
■ SmwKfc eadoplasmk rrtkudn has no* rilwwnw* on 

ils <v|irfaw il ml ils fuKiPOn >S l« Synthesise and 
LmnspurL lipids and SlCfCiids. 

(5) C^oligl i|i|*arulus m body - consists of si stuck of flat- 
icned siic^ made of mirmfoni.ne. Eli mod ilka a mwnJhtr nf 

cell pmijuLis jitilL plir.s a part in lEhc ford kali mi nf Lysu- 
snrruri. 

(6) LyjHMMfliiea - these arc membrane^bouiid vies ihiii wn- 
lain digeslrve enzymes They dipesi maiertal phiigoL-v- 
losed hy I he eel I, Wafcm-tfUt yiLucielkv and 1 he evil ILsdl 
when it dkit. 


Cell division 

The cells of Lhe body are abk lo nprodun and rnake copies 

Of tbmsclw^. C nil Mi pa lllf body In jj.tliw and repair lisvUCi. 
There are tw^^ types uf cell divi»on [hat Lake place in the 
body: 

* Mdoflla - oepure in ihe- perm cdK of Lhe ovary and LcsLis 

(sey Cha pter I Cl un gfiflrtics). 

■ Vliirrtis occun sn ihe soma tic- cells of (ihe body (lit. all 

flic LlLhct CL'Ils). 


A1 I s ++ ADP + energy 
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Mi(vdf (Fig 2 S) in^lm lhc replication nt the- genetic 

"infijTTTlllli™ ! W DIS.\ ch.Ll iscuttil'lI b> lhc chinni-u^ni-iCN in 

LVi.Tv ix-lJ. Tfce cell then divide* into- two raw oiks hy a, 
process knowik us binary fission. The resulljng ’ne^" cells 
ure talk’d the daiishUT cdb and lire i<k?ni.ic-nl lo each 
oilier Wbra the cell Is r^jins between dowopiK u is *aid 

Cl i he ml inlL'r|ih;ivL ! anid eL in during ibis ••Ijl.v lliul |Jil" I \ \ 

npficatos in prcpiiraijon for mitotic division. 

There arc four stages of mitosis: 

■ FVnplijme thu nuvteiiT memhrjne hreals down and llie 
Liihcumlc sh^ilLi and futtLi’ and more Ylsi- 

bte TIl- chromosomes consist of two ehr-iHniutids held 
together at I he milrv by a enUnomcre The wntrrote «f 
die cell miurale, nnu Lu each pole of Che ceil, and from 
then spindle lilirt> form. 

* Metaphase the ehtompOttAmea arrange themselves along 
the equator of I he nil and a Much lo (he spindle fibre*. 

which Fbflll. lO pull the L-hmtna lids aparl r 

■ ViiupliusL 1 — lhc spinilk. 1 Iihnri conLnaC! and pull I he cIlitV 
llkalids ;i]*jrL. eOuViii^ lIil-eO Lu Lbe upfkftilc cikls u-f tlic 

cell 

■ rdqfbB- i Ik spindle fibm dteiivtcyri ic and i nuclear 

ntciiihruni: iurms amuaid I lie dh r loti lino hi its TIlc try Cg« 

pia.sni divides forming two new 'dau^hiL-r lv-IU., each am- 
taining un identical set or chromosomes The nuclear 
memhrinc lefoims, the diranownnea then unravel jnd 
the cell (i*a£t into .inriTjihaw a.guut. 


A tissue is a collection of calls and their products m 
which one call predominates. An organ is a ccAedbn 
□F tissues, which performs or is adapted 1w a specific 
puipostt. A tydem is a coUKVon o\ parts* siruciures, 
tissues and organs, which are related fry lusction.. 


The Mlum layer c *f cells sits on a, bafemeut nwvnbnjK. A 

-iihtilu hliL'c: ul epithelium in described as sLiripJe. when iC in 

layered ii as- described as sLraiilksJ. Lpnhdinl eells may l>: 
further described b> IhcirodD shape: 

* riihniiflul cuhe shajvd, 

* i iqiiunKiiri - IlnLLuned . 

* l u In imur - lull and column* like. 

Epithelial tissue may also contain specialised cells, called, 
gable! rcHs. which produce mucus, 3 l may also possess hair- 
likc struct miner; nr ciliu. tm ils sijH^ee, which project from the 
Ircc edye of the epithelial layer and wall i lk; nkiieuN hUmi^ i lie 
snifaw of the epithelium. Mucus is ^ proteinaceous Kcrc- 
liof! i kni serves lo pnHcd i he surface of the I balk, 

All u.laiLdular lisiiie in Lhc hch.lv in derived fmm epicheli.d 

iissue and they may he unieellulai (e.g. eublei LvIMor muflu 
cellular (Fif. 2.61. 


Connective tissue 


Connective LissiK- i>, responsible f».n supp^nLiii^ and hmiling 
lofdhcralllhc tissue*andoqgnnsorihebody. Lc aho ads as 
a liwnporl syMcm currying nulricnls -mound the 

fenio^ihg <.vask- maluTiab. 

i. Ofirwctivc Lidsiie eonsisi:-. «.s-l a fcniuiid '‘JulyaacuT nr nialrii. 
ihai hi in cells and fibres embedded wUhnn it. There are five 
L-aiegiines of ccifimotive (nsue m i he body: 


bvKly and 


* Low cowwIiLfe tilavue ajeoLir and adijiNj-a: i in^ie. 

■ n«iw HUHtfifa tissue Seudons jnd ligannantN. 

■ Carliljiii 1 . 

* li-cini". 

■ flllMld, 


Basic tissue types 

The body contains four lypea of tissue, each of which jshdghly 

spcciiilineal Eli cany uul a partiiralar fimirlmn T'hcy arc 

* EHAclal. 

* CniwetiTf. 

4 V| irwular. 

* Nuiw 

Mh wflJ'nr ami nermna tissue* he distmstd later in this 

chaplcr, iti ikf s^rtwivf cm jyji/ thr* flfiTpW# syst€tn» 

Epithelial tissue 

Emlheflial Ihsik oowtb the inner and outer surfaces ocf ihe 
body, c.g. aUu. nrgaju, body caiiiK» and blood vessels- 
l Table 2,1), Epithelial tissue contiita of lin^k or layered 
sheets of cells held together hy an inlercellular substance. 


Loose connective tissue {Ftg . 2 /) 

Areolar tissue- ts found all over Lhc huily hcn^ih ibe skin, 
connecling organs and as the 'packing," maLciml in the 
spaces between tissue*, It conshU* of a ground substance 
containing cdb known a* Hhroblasts- and macropJugcN. 
and. collagen und dadK CiIucn. 

AdtpriiH- ( kitty l iiBSlie b *nmlur to areodar Liuiie bal il 
contains numerow closely pavked fat cells. Fat b imporEain 
for the storage of energy and for the ins-ulidion. of the body. 


D-SfTse connective tissue (Fig. 2.7) 

1 his culHains a large iLiinihcr of fibre 1 * in pn^porlion to 
cell* in llx’ injcfi.i ;ind nuv l>.- known un SbroiiN connectiw 
frs me In tcnrinrin ihe mnlrix contfljns densely pcackcd 
LNdLagcn lihnsi jnrungcd in parallel, giving great titruik 
strengih. IJ^uiih'iits (vl'IIliw cLinik: iivnul* i> conlain a Lirgc 
number or etaatic fibres, giving ihan iiicngih nnd 
elasEtdiv. 
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A Iriletphiise 


Niicfro >js 
CunlraDtKSi 

Nuctasr 

i^emdrane 


Q Larly ’Jropn 21 c 



Cat has rvnmal app^dancfl r.l 
nm-dcvklingi c*d ttrd*Cfi: 
ohrofrreaiiTiijs tpg ll"uiad ifcn 
In* clear v sibii ty. 


DnrnTfosomos nncccnc visiUd- as 

ihey cnfliM. ard ra>da*iuft alvhts. 

Cf nlri&cs art appasGc r.-dcs nl tmz 
hudiHA sprite fibres Man lb term. 



€h'crnaln!5 


Chmnosarrcs bccm-gs tn-ncr and 

ft«ii ciinutfl o-f -a fiT 

□I chrarra: cl?. ;Drcn at Ihp cornrcvimiYn 
Nudadiua-dsslf^eiirs. Fratl&se finds 
*Tlh b's^df.rtf' -nf rWtear mnmbrAnn 


C LMe prophage 


HottuMcqqiik 

tffnntHsatmea 



C'hrofrsoMnres. arrarwi Ifre^nSrEheE 
an equator tfl NCfe m t 

chroma smrifli do 

not mocam. 



Ch-tniOKir^ reach tber ceshrA-.xK 



C h rtft nMd S draw afMrt uL Ihe 
c^ifrcsrnflin mgir.r. Now If - a: 
titft douQtaarcentitimtrtt are 
wlenWBd opposite 

pates: al lha npindo 



Thn r.nll rv,nn& in mrshrcr dcks the rridfclc-. 



IF Ewfy nnnpha&e 


GfirofiuH* pan nmwy end 

its gf ate la opacsiln patei al cell, 
IhS «M ftMWH ife&dPig. 



I il>. J.F i £11 nppreduclttfi: Miicnii. ilRLsIrairn from M.l V. R-uK* 


I Lai * telophase 

Cctfislndan emtanuas. Nuclear membrane 

■ard nucteokA PBtomwd n each cteinjnrter 

cal Sptndta apparatus degerwialfes 
Chii^c5r»CiHUM* 8n!uaIy regain fhgir 
Ihrearfikfl Ir-'m end the r.nlls rnh-rr ba 
ressSng dotcHidti (ktiiiphAHi. 

Mat* LHbI Ibv d&ughle* Mil* hfl 1 *# 
precisely the same chromosome 
conEl'li/lion as the Origwis-J p&ens cell, 

s_ fiMqfj--- « Fr li rfT il ' ,r 4 ih rfn, Ni&an. IflM.J 
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t.lwi# 2 i Tyoss oi ji.iimeii..h 


ans.<:rlphoni‘1unr.tipn 


Compowd o! a s*rgie shea! -of very mm, ital sain Tbs ahaet of 
cghb ig itiin 3rd dehoaria. and >b totnd o a r &as ^fore dHotion 
occur*. fag .1 hToli ul lungt, Jnilng blood vns.-wilri, Bowman's. 

GUpiulft) 


Sirnpta Cjbodal r“Y # T^T 1 hs 15,1 apiflBkum it lo-jnd Ming nvany ol |H«=. gland* and 

cp-liciun J— ^ L I i J I l i tnmr ducts arri ar.o Inrg part* oliho lurlney lubijlns 


fypn-Si dC cpdnellum 


ceis 


5tn%T'3 ^n.mojs 
pp.tioUsim 



basemen I rncmbTific 


Sirnpta ojljimur 
ep^ium 



Tins Typo of DpithFHiiirri is lojnd l«nng Ihg hniralin* slewing Ihs 
absarpliun of so U3k2 ^xd malcrml 


CJinlA.i flp-lhnUim 


dim 

i 



gullet osllfi 


UflUBtfV GtfiXTiTOr «f| shape H hafl MVMffld On Ihft 1™ 

wjfm oi *aoh wk Tt-as tyfHj ep malum ihea lubes and 

C.1V1IIK -iitw™ mabnnaJs #nusl mwad tag. mpfcVfta^r true!. 
OvidiiPUj 


StraxJ-icifMlhglym 



C'jfrpnsH a series al layers making it lough ard il i hereto TO ha& 
a jSf-ai&Kw luiefuiL ll is found n a>eas Ihnl am sLtijmrl^l to 
kdcwi je q, mouth. vagina ». In areas where £ is 

sytnjp 0 cn lo Donsiderabte atorasion the «la ai* Mhratad wflti a 
bough prgi&n palled ktnjiin. as bbhi in iha spidem*a ert iht* skin 


TransilKHiaJ cpflidium 


glandular WJilhekLm 



A rrodilicd lorm of nlralilind npthnlum Found In BlrydUfM It’ai 
irsjsl be able lo stretch (e.g bladder, urethra i 


This type al epilhatum has nlnrspcfsod SOCWOry peke. ^hch 
wcrale maleriais into trifr eavfly or they am lining, foidng 
rtf gJflndijJiif apilhetum lefluibi in Itie lor™lion cd a gland (sue 
Fg. 2.(j lpi r eKfimpleg)i 


LMuajs-^ecieirigi eal 


CartMge (Fig. 2.8) 

CarLila^p consists c sf a matrix. ^-uillucl i/hmulriii with cell* m 

cl!iJlhll'iH;Slt> Mild! LxdLlgLTl |jhlV> ‘.'III br.\Ld:!il ml hip hi 

Cartilage is sironif hut raiLcnt and llc^ahk-. Ill ha* no 
MlkkL supply bui its n ul rii ion is supplied by I Ik fibroin 

(WkfrtiCtive Us-iiiL" iiL'riL'hmidriiini ^svering jls MlrfuiOC. There 

jrc three types of eartilflgff 


* IlyiLlint GHlilSBfs 

* lilaslio curti.lu.iie'. 

* IlllH'IR'UI'lilje.i 1 . 


I [inline caitiliee is Ik simpler form of earliligt and famiu 
eIil" ariiL-ular surf jki^ I' bones within jdnts, :nuf I Ik rbnfs >?f 



Kla^tk 1 eairt IIh^l' has a higher nuiulKr ul' elastic llhrc-, and 

h found in aims •aIictc support veitli IkxibiJity is nqinind, 

e.e. L'\k rnaJ eur anti cpt|r]nttis of lhi j lsrAm\ 

hiliriKartilny,! Iian a hi ltt iimnKrj of nrilggen fibres 

wiiliin ns matrix iluim hyaline cariibg* and is very !,irune 
a I non where muph stippc^rl or tensile s-lreti^th is. required. 
FibrcyjiiTLi Inue cnniri bales to iIk: slmclmof Uk inlerurkli- 


ral ifiscH, ;t(Ml forms the intra-irlkmlar carlilai’es. e.e. ineniSLi 

in stMUe jtnnl. 

Aw or m/ f'hwt! n ii! fcr i^vrvirsr.j' hfwf m tftt' skekiol ondMoorf 

voKfrior sysmm. 


The body cavities 

Tht htidy is divided into three upiaiccaviiio, v,hrda are 
Mil) ponthlKil ipntxa ns they are filled with the visceral 
structure-, and a luile- tluicL. All ihc body caviljes are lined 

with 41 svrrNis mem lira ne a n efHLheliiLl Imin r I lull prcxllH'es U 
Wiik-ry or KTdllH fluL-d, Tllis Idbriealcv llie surfaces nf llhe 
cavity m\d the oqpm within it. 

* The serous membrane lining Lhe hound^Hca of ihe caviLj 


is desonbed ns pnriel«l, c.g. parietal pleura. 



cavtty is described as liwerak e u,. vise-enl periUMKum. 


The (hrw body cavi^ks are ajs foHoiws. 
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11 Anatomy atKt pfij 


U.l SIMPLE GLANDS 


Tubular ijlandi 

found In tfic wall of 
tfifrttWMeh end 
small hi ta-tfl i no 



Sac-cular gland 

c- g. lira reb.ii: cans 
glanui in Wo ikin. 
Also ccrmcn 

■.stveoiar fiiiande 



C Dllud gland 

*.&. HltlWHt 
glands inthn nnso 
and loor pads 



lb) COMPOUND GLANDS 



Ccmnpi3MHfll H-lwwqlir ql.ind* 

E.g. salivary giands 


Campuurtd tubular gUmria 

dUDdfifttl SUirtCli3 



F%, 2'§<il;inth 


The thoracic cavity 

fhii is contained vvilhin the bony Iboravn: «ige (Tij, 2.9). 
The serous membrane lining I Ik thoracic tnvlly is callkd ihe 
pleura The dilTeren! regions uf the pleura ate foamed accord¬ 
ing l£> I heir position willnri 1 lire Lhujiieis. cavity - ihe diM- 
ptirugmatic |>lrura COUGH (he diaphragm. I he GMlfll pU-uru 
t: Livers I Ik irtsidc flf tlu lib* und (he pullMIHrj pleura CAW* 
the IU11 

The boundaries of ihe thciradL- cavity ane 

■ IjK CticwLLeie irtkL. 

■ {"tfhtlttSly — lliir diuphfagEfo. 

■ Durwatty the bodies of the Ibmdc vertebrae mid. 

ma 

hyp-axial muscle. 

* KfllfniQ^ tbc slernum. 

■ LttifwNy ihe nhs and Intercostal muscles. 


I Iil- Lhcf&ek cavity (Ffg. 2 . 9 ) is divided in(o right and lefl 
pleural cavities by ;i dnbk luyer of pleura called ihe ni«h 
liNinum The mediiixlpitlim ciinluiiia 1 lie pericardial caVLL \ 
suETtKiiwIinL' I liL' tort. tuvll 3 >Ilue';iJ Cavil}" contains Cffltf of 
die lungs and a small amount or pfcural fluid So prevent the 
organs rubbing each other. The limp are cvvertd in visceral 
pleura culled Ihe pulmonary pJk'uru. 


The abdominal cavity 

J he abdominal cavity is. lined by a serous membrane culled 
tbc pciitoacunt. which kn continuous shetn forming a dosfid 
■euvMy the pt-rilijfw-ul cnily. The ubdufotinal cavity is- filled 
vk.-iEti ihe abdominal viscera or organs and the peritoneal 
■LiLviLy Is (he potential space between the layers of Ihe pen- 
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The aAralstiJ system 19 


Loose ccnnecfrvS lissue 

(areolar liasua) 

■ t m a p Si Is KA 1 ! 

Found between uiqans 

Fontt toe- hypod»fm«s 

bsn&alh ihe 

AEipOSU EBBUB 

_ 

Tho samo structure as 
areolar tissue tut infiltrated 
wrlfi - ol ccjIh 

May ba fourd umter iho 
flttiri. and BuiToufida certain 
organs 

Danu (ifcirouB) conniKtpv 
| lifisae 

1 

i__ 

Forms iendtmfl, iQBmifltak 

muaelB shealhs 

1 


Key: 

Bundles of collagen fibres 

Elastic fibre* 

© Fiit col s- 

l’i({. J.T ( 'lMini>-| I VC IlKKXKTK. 


lancrum covering llic body wall and Use ■organs in LhL' abdu- 

mcn 'I sic pi-'riEsMic-iS cavity is IiLIlJ only >-s i Lli a Link SCroiH- 
fluid called pc-iBiimual llmil <i.e. it contains no organa}. This 
acts as a lubricant and prevenls udheriont form ins bdwttn 

(he layers of (he pcrilMKUm Mid the organs, Tho hc'Hnulajiisi 

of the abdominal rarily aie; 

* Cf&tfkdtjF ~ Ihe diaphragm. 

* f 'awfaXiy - ilie pelvic inlet (the abdominal and pelvic 
cavitiM art continuous and not separated by ii physical 
bu rner I. 

* - I uni birr vc r I c b r at; arid hypavial muscle. 

* Venuatfr - vntlrfll abdominal wall muscle. 

■ 

* Lateral - lateral abdom inal wall muscle. 

Thu -11 -ii r i l 1 e ii I iwriiuncuni lines (he abdominal rarity. w hde 
ihe ibnrtl |H.ri Uimuna covers the surface of (he organs 
within the abdomen- The peritoneum has folds that sepa¬ 
rate the organs and carry blond Vessels acid reftiM to and 

from the viscera, t here are different names for these folds- 
depending on ilieif position. For example nn-ven(ery and 

INIK’lllUNl;. 


The peMc cavity 

The prim cavity is hhUluuous with the abdomi nal cavity 

■iltld (he mini pari h alsn lir*?d with (icriliaiMMim The 
hiuiTuLmes Lit I Inc pelvic cavaLv am: 


• i 'nmfaiiy die pelvic rarily is coniinuous with the 
abdominal rarity buL a bony ring referred to u* the prim 
snlel fbvniH the enl ranee la i(-. 

• {'iAmitffir — I he pelvic nuUel I'hcHiy iTiLg LhaL forma [.Ike 

raudal border of ilie pelvic rarity) and pelvic diaphragm 
(consists of i be set of muscles iliac doses tbe caudal end 
of Lbe pelvic rarily). 

■ Dvrs&fty - I be sacrum. 

• Vmtrtllfy - floor of (he pelvis. 

*■ I-tiirroifr — lulcral -walls of the pdvil. 


The skeletal system 


Th? skeletal vyrtem consists «f hemes,, caiti'lugefi. anil joints, 

and ii Lbe supportive "frams 1 of the body. The functions of 
tbe dudcial system are to:: 

1. Provide attachment lor the -muscles enuMing (fw ajumiJl 

and iK parts In nuive — lucunKiEmn. 

2. Provide pruLcciLmi fur the organs and (lie seTi parts of 
the body. 

3. Form blood cells by 1 be hone marrow in I be long bones 

- known as haL , mrafHii*'*js 

■9. tPrcivulc a fftS*nrtj4f Ol some of the body’s csscnlial 

miner ills, e.g. calcium and phosphorus. 
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2Q Anatomy anti pf)ysjotogy 



. Vefy fme COllflflSfl fibres 


HyaEinfi fTIMfi*; 


ChDrMfrmrytfls 


Uyalina tsrti lag* 

covering the end oF a dona- 



_p- - Cgllagnn fi&fn bundle* 


Hyuliie rpuCris 


ChondWYtaB 


Fibracartilagi 



iiiutiC Fibre-i 


HtyAlinn- matrix 


Chondrocytes 


i 


Elastic cB^tilia-p 


I itf. I.H Ufks irf'Ljri: 


Mediastinum 



Left pleural 

cavity 


Thoracic inlel between 
flrsi pair of ribs 


Thor&cfc IxxJy wall 


- C-Miai pleufi 


Pulmonary 

pleura 

H»*a in 

psnr.nrdium 


■- Right lung 


Right pleura; 

CMT 






L 9 « lung Oiiph-agm 


Diaphragmatic pleura 


Bone (issue 

Bone is n specialised iypt of rigid L-oim^inv' i issue wniH s >t- 
intf ol edit or ijMewvtthi an u matrix. oum pN.i-v.-d. imunly «[' 

L-akiun pinnfhjle tttlicb give* t»JK \i> distinctive ri^iJiCV 

and hardness iHy:. Hill. t'lhillaflun libras art" afro Found in 

boric tidSIK. . CODlribilling la its sLrcnu;lli ;md rvsiFjniiCC. UlCK 

components art 1 arranged an tuflmiirk: eifvb*^ billed IneJ- 
\mc around a central channel or H»*Mjr?iitufi emu! L-oniamin^ 
iH it Mood imk nenv* and lymphatic veasda. There aw 

SpBiM in ilia: lanidbiL- trailed lacniiiiMllfll contain the OSECO- 
cyles TTk wlualcsystem in referred in :is a IIjiiiyuliii kv^hii 

(Fig- 2 . m 

There are two types of hone tissue: 

* ( Virtljpaji'l Imiiil 1 - die liavyrnipi fryj.Lein 5 of CO Dips Id hone 

■ore densely packed lagdhtf. CmHpaei Kum is foiiinS in 
L)k wrier edge or index of all iy\>n± of bone ihu 2.1 Mi. 

* ( jni L'l Iimi-s nr s|HinK> biiiM- Lliid. is limiter than LtMupaci 

hurte gild lia-i a. niilwurk id mleFGUfHlKtcd "bars", 
C-dJIeJ FralxTukiL". pr-midiihu a ‘Iw?iM}Wmih' upPCaraiWC. 



Compact bene 

Haversian cana 
conlfliniir-y nerves and 

WOfflJ W l i 


LflfiuftM containing 

«y m 


LtiffibllH 


A long bo«i* 


Correa gl Mmp«i bOTO 
gdvd red by periosteum 


Articular 

camtagfl 


UI 


spongy nonn 


Blood s Jpplv to 

buna nutrient 

artery amefnng 
nutrient For am on 


Mfctfu! ary 

r.nvity 


Hi. I.H' llori/anul uni kin Lhriwch ihu thorj 1 


Tia. Z. I Ci The slruaurr rf Hum. 
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The sit&teiMl SYSWrr 2l 


CiiBvrfkPiM bone is- found at Lbc ends, of tong bones and in 
My cok of -idI 01 her types of bone (e g, flat. irregular] 
(Fig. 2.I0|. 

A|j bwinCS -i!TC vtrtL’n'd Ky :i lihrou.^ CsHUKCEiVe tissue Layer 
I lie iH'ritiisk'um. HEoud ic-debes ills tv-lle via ;i lut/klll artery. 

■w Inch enters ihfough ii tiuirkm foramen 


Classification of bone 

Bones on be cluuifiiaJ irfoortling to ihcir slupe: 



-I 


T 

4 




lung Ikiim/s riinsl 4->l I In: htiflkS of ilk- hlfclta. They a Cl 

as fcsers eo liiciUiaiL* movement and have a Inn? eylind- 
JU.-U3 stupe with a shofi idipphysisi vununranc a nitdiil- 

l;l 1 1 i, JiUl S I hf |WO Ciuls SSl il IcMIJJ 1 * 711 fi I L'pi|llly M'S I 

l-^ismsi of LariLL-ilotis bone- wiih »i layei of comport 
huiu ul ihe blges f Fig. 2 . Ifn. 

Hail bum"--many of the bones of the skull. Ihc ritannd 

m 

scapulu. There bona tun e brood flail mrfuws. They 
tsonsisl of comport bone at dwtr outer edge*. with a 

pore 4>I l;i IHL-: Ihih bone. 

Slum Ihhilis found only m Ehccarpusand tarsus. These 
are small cubes' of hone that have a core of canccIlDUB 


bone covered by :i layer of ranpwt bone on lhe rarfsiw- 

Irregular — include* wriehrui: and vfrfoe of the more 
'unusual' iJiajHil bo lies of the skull. They have an irre¬ 
gular form and consist of a core of cancellous bone 
surrounded by compart txnc on (heir rarfmr- 

Sl-sui nil hill hunt's ■■.mall huncs llial develop in kraluris 
and arc mmi mil: -scud sh:i|X.sd. The funeiion is to led.live 
Lhe fi ktion and weui on a. imdoQ. by altering Ihe angle 
.ii which Ihc tendon passe?; ov ei a joint..-? g ttie putdlfl 
Vi hich contributes to the sidle iiuil ; 111 ■:L is h«und in Ike 
k'lultMi of iSic 4|Uiii)riofcfH fendoib muscle. 


Fneuiitaifc hones bone* i.tiai contain air. eg. the 
frontal and maaiNary hones of the skull contain 
uir-BIkd civil ice tulted sinuses. Thew efttbk lhe 

hi me Bo nuimtiiiTi i K strength v. I::!c rutiflanfeing Iijj IlI • 

freight. 


Development of bone - ossification 

The process by which brine devek*fB k rafted u«*iiu*uiii>ii- 

Tliere are Lwn Lypt's: 


■ InirjhiiiimibiuiiiMUs 
* i.iidiM.*linrvil:ru.l 


1 he ll-:Is r li li c praduoc bone arc tai led ottviMu'ris. Lhe cellB 
that rouhwbor remodel Nine arc culled oMwIashi 


Iniramembranous ossification 

Many of the homes of the skull develop bv Lhbi pn-ieess- The 

hcwie develops v. ilhin a hhmuveuimccl ise I issue inenihnane, 

without a. cartilage model. 


f n do ch on dm t os $ i fic afiort 


This type of ^sidWrilion 11 fg- 2.1|) is thL ! mcjms hy which 
the Iking hnnL’s (Levck«p ;iih! invokes the Kplaonneni of a 
rarhfiiEe model within the embryo, by bone. The process is 
ns -1 Iblty completed unsil the aiumal hus reached maturity. 

The process of cndodumdnl ossihealion in m long N^ih 1 
siccurs in the rod Lowing stages fFig. 2 I l>r 

tot Thu rarlitiiee inudel foftlU in the fuel us. 

-I hi I s i ■ it in i y Liritti w of CM ilka lion appear in llue duiphysis 
of Lhe bone u Ik osteoblasts start to replace the cbj- 
Gilage with banc. This progresses to wards lhe Hub of 
the banc. 

|C3 Secondary WHtros of <wsj1ie;i|H^n appear in lhe qpa- 
phystn in cuds of lire bone. The medullary cavity is 
fturned hy ihe action of osteoclasis reabsorbing Lhe 
bone tissue in the cent re of lhe diaphyriE. 

>jd.i Bdmn the developing duiphysis and epiphytes are 

iwp band! of turtifpge one :il cocli end nf Iho heme. 

are lhe efrsp listen I Of gfOWLh plales. which -iJliws 
foi efongiiiiuEi id ihc hone as the ariLinal gtows. 

|c,0 The epiphytes arc replaced by bone and evcnlually fuse 
after which no further growth is possible - i.e. when Lhe 
animal reaches its adult size. 


The skeleton (Ftg„ 2 12) 

The skeleton ran be divided into three maio ports; 

* A sial huciL's of Lhe fcirdd. ■.eiLeltaJ CoLudVUl utnl tiic libs 
and slcinum. 

» AppiTriUmhir bones of lhe limbs 

* S|itumhiiii/ hL'ciL>. LhaL develop vuLhcn snlt Il-hmiln. 

Iii order io describe bones it is important to undetsland 
the dcHriptive terminology of the skeletal system. 

■ l hii ;nimi ipt. fonamLna) - a hole ml a hone to allovi the 
passage of blood vessels and nerves. 

* Feints* li hollow or depressed ureu an the surface of o 
bone. 

* Iiif-iid -\ spheriral articulur sorfoce cm the proximal end 

of j lung bone. I lk a Iil^ilI is jomed In I lie shiifl cl |lie hi me 

by a nafpewed. legion called the nt'L-k, 

* C 4iiid s He - a rounded ankubr surface on a bone. 

■ 

p EpirondjlF - n praminenco on a Invne. lying abov t -, . nn- 
dyk-. 

* InwhlPfl a bony sirLiesuTe through or over which Leu- 
dons pass; eg. a groove in a bone in which a tendon. 

yjC’Imji as 3 pulley, runs. 

* I uIh n jM ^IriHiiank'r/Eulh tl'U 1 naincv ukLii Lu lh^ var¬ 
ious. protulcfuna on bones- They are usually uim for 
Eiutsek attachnuent. 


A lonrion oltadt^BE- a mu&zla lo a bona: a ligsmonl 
connect* l»m lo bona 
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22 Anatomy and' pfryxiotoQY 



GferUlagr made! in foetus 



QssHicaIi^hi n®g in* from 
primary nnntrn ad 
ossification in sfiaft 
■ diaphysisl 



Growth plale 


OuUlcffibM eofitirrMB 

in diaphyBig .ji^d 
artthywB, Ohhkibbh 
begin to break do*m 

bon* In sfiofl *o form 
marrow cavity 



I 

Ossification in stiaFi 
continue*. Secondary 
Centres at ossification 
Appear in spiphySei 



f 

First growth plate 
fuses. Medullary CSviSy 
comi iiu^B into 
tpiphysiB. 

Qf €wm IB only nc m 
possible-et proMimai 

Ornish plaifl 



PrOsimai growth plate 
fuSeB. Bmie growth 

ceases 


He. I ll Eodudimhlril OttiiMLiM Af u kmg him: 


The axiai skeleton (Fig. 2.12) 

t ihia forms the uh of the body and runs from Lbe skull to 
the tip of the Lj.il. It nmaub of the skull- the vertebral 
column, the ribs iincl the Etcnnim. 

Tne shot! iii is coraidls of a bony t raiiiuin ihal houses 
and protects the brain, and the marlin. chichi forms Uk 
upp^r jjw containing I be leelh and ii-isal chambers. The 
skull lupuses the -sense orjeuiii* and provides attachment! for 
the tower jiis*i or uianil itik-. a ltd the h>n+d apjfrardlujs. 

The skull consuls of a number of bones joined together by 
immovabk fibrous >oinls eulkd datum. The bones of (he 
skulL some paired and wme single, fit very ctwdy LngeLher 
Funning a single rigid structure. Jil lie adult 1 IfaC sul me liltts 
are Lititum invisible. 

The h|i4|h- of an animal's akuM varies between specks, and 
in I be cesc of ihc dog, even hutween hnsaT. I here arc three 


tnorpholagjcal forms that are ginLerjIly reeugm ml, with the 
difference mainly bring espeessed in the facial region of Hu 
dull; 

■ Me^Htkepballe - iJie ‘normal' type of ikulL. ie. IIuji which 
hutchariystS lb? tenst I'ncwn lb? J wiW type’ flf slsnll seen in 
the aneusd.IT uf I he dug;, Ik. Wp|f. This type of - k nil is seen 

in the Labrador and beadle. 

■ I ?i.>lkiH.a-|ih:iIi-* - ibis ^kull i* long and nano* ur*d is seen 
m i be greyhound, horvnL 41714 Afghan bound 

* llruehiei'plialaL' - I Ins skull is shnrl, hroiid arwl llii.1 in Ehe 
facial region and is seen in the tauer, pug and Pekingese. 

Skull lx MIC* 

* t 1 jinjim - two park-1 at! hones form the dorsolateral 
walls unxi meet the ■ncdpifal bone which forms the 
UVdQVfllEal syrlpre of the ikuM (Fig, 2431, Wilbitl 

the occipital h*.f-iic is a large bole - I lie I inr jiiil ii ina^Jium. 
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The £3 


CrHliium -Or 
vJA/lOl&fcull 



Ccnlr.-cImiMSMl 


Shrift -eil 
famur 


Fabdla 

F*b1hIU 


tanllitf nous p-arl 

of ms 

'' DlACFHUn 


Akmmhy 
carpal bcna 

D wt clow 




Shbjhti:ii7I 

IHIIIH 


IVi»iillp 


Dtfiurv 


HIM) Ol ilnirn 


Sic rum 


lie ipmt i.iT .. 
barjMl ImiiHi 

Mmwbf . 

f-Srpal h ii mi* 


0**Pl 
i ■' I>p~iiii r 


.t| A K 


'kimi.il 

vurtftfcp'di 


■ Cr-'IE-iV-CJl 

vrUxi 


L U mbl f 
vcrwt^oe 


Scapu ii 


Sftirtii «l iCteuli 


ThMx* 

• schist 1 


Cj'HHlir Ili nt lI n 
■-•1 'iiimrt'Ln 


Shstl Of bc*mi?iV5 ■«-. 


Radius 


EMI 

ol bbio 


MKJUiiil V 


IJnnij jl premia 
Cil Aifi pSflkiriK 


Fin, 2-12 The ^kcjei i 'll Cl I u (JllfS. 


which allows the spinal cord to leave the cranium, 
either side of I he foramen m..ignum are the ocdpilali 

VihUiil IlA, i.slllL‘h ATI IL~U.I■ LL«l! 'iVI-lJl lhe llrsL LTd vicill VL"l tL'ltnU 

- (tie alius. 

Tlic from of Lire craniumi is formed hy the frontal 
bones, which contuin Hue udr-HIled framal hbuw. [Tie 

two h‘in|Hirjil houe> lie viralral !<> the p:uieLi! bohes OiL 

i he hiicriil surface. On iJil- veniral aspect of tire temporal 


hones situ the hnijuiiue bullae. Winch Iuhim. 1, lire middle 
tut. I he <t\Li'nial atuuulic ukuliis is an opening in Lhe 
tympanic bulla iliat is covered by the fynpuik mem¬ 
brane., or ear drum,, in life, and is lhe pviil to vrtikh 

lhe cx1em;.ii u;ir eansd ill Lac hes U> l3ie skulk 

I lie v mil i il l surface (fig. 2.M) of Lire cranium is 
formed by Hie sphenoid hone with lhe rihmaH bone 
lying roslrul to it. 
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Copyrighted material 





















24 Anat&m/ irtd phywnivgy 


The Hgiiflfcillk 1 bonci- farm the ucvh nn uil hi_T ^iiIk of I he 

skull often called lira "cheekbone*. The un-bin ii nbir socket 
i(L which rbe eyeball si is The luri-iraal bone Iks at iJie 
base- of the orbit and is penetrated hy 31 forum through 
which the nasolacrimal duel runs i'mm lhe eyt into Hie 
uhI dumbef, 

® ’SjsuI dHnbm I he n*^l bones form the roof of the 
■wli dumber^, which. are divided by 11 k nasal septum, 
iiaeh chamber is filled with line scrolls of bone covered 
in ciliated mucous cpiLltelium - the e'lh.iun-inrliimiif^ or 
«mhK. The floor of lhe chambers is fm-mud by the 
miisiJIj. the pnliilirw and the ineruor toae*, winch absu 
fofflft ihe roof of (be mouth. 

The whole structure is penetrated by many foramina to 
allow- for the passage nf ib? nunciUDfi nerves and blood 
vessels Lhat cruet ami liras* Lhe skull. 

* M andlbk’ I Fig. 2.15) - this is Lhe lower jaw which attaches 
lo ilie temporal region of the skull ut the teinp-nnmianilih 
iilsir j4iim The right and Left mandibles ate joined together 
by j LurijlajjLnous joint called Lhe niandtSbulai fljuuphysfa. 
Each mandihle mnwMs of a horizontal tods that houses 

lhe aheuii or Miekrls for the See I li and .1 \ tTlic-sl rnmns lo 
which Lhe jaw muscles, attach.. Caudill y. ara articular sur 
fsKCu the rniiwh Imr prwro. forms pari of Lhe lcmporcmiiuir 
dihylar jorifil . 

* J [mill apparatus ihas is computed of 4 number of Sine 
brtlfcCs joined lOtcl IkJ ill a Lrapcv^dckc structure hy carti- 

tape. It lies in the neck ami is attached to Lhe temporal 
bone by a curlitaginous joint. The tongue is attached to 
one side and the lurynx to the oilier side free Fie. 2.39 in 
chi? iodtOn cm the respiratory vyrtem). 

The vertebrae The muM mluuin sir spine consist 

or hi number or vertebrae uimpcd in series in Lhe midLine 
of tbe body, rts funvUop K lo provide 4 sLiff but flexible 

rod Lli support lhe hucly, It is divuled intu u siurntor nS re¬ 
gions, cadi of which has a constant number of vertebrae: 

* Conical or neck - always seven vertebrae. 

Jr 

* Thorecfc or chest 13 or 1 4 vertebrae In the dog and eaL. 

* Lumber ivr lower b*ck - six or sffv^n vertebrae. 

* SjiltuI Lhreq fuss'd vfrtebmiC 

* (. ^iL'cjiit'iil ip r c-judal — vafLcs UL-ectrdme to Icuglli nf fail. 



Masseteric fossa 

Horizontal nmui 

9-Ip. 2.IS I_ne-r_LI view of iHl- m.iiudiNif 


All vertebrae share a taste structural plan, fhi the ven¬ 
tral aspect of a typical vertebra is Lite body that makes up 
Live bulk at Lite vertebra*, Abore j| is. the m ural arch funn¬ 
ing lhe ^urtL-bral fbriDfi, When lhe vertebrae arc linked 
tofrtber H lhe vertebral foramina fonn the -vpins*! canal 
1 trough which lhe spinal cord pasa-us. ProjeuLlnj deirii% 
fitrfrt lhe neural arch is U vpillOOS prints. and projecting 
laterally are two iniwmr promos, These pfocrau act 
as sites lor muscle aiiaehmenc und vary in sksc in the 
dilTcreni legions. On 1 lie cranial and caudal -ends of Lhe 
neural arch uie articular pro ctH t that form jmnLs with 
lhe Adjacent vertebrae 

Lying between the todies of each v-ertebra are fibrocanii- 
Liginous ‘shock -a hAurhens", called iiftenerfebral discs. TIk 
outer put nf che disc is fihruUs, due annulus libmsns.. while 
the inner \\m contains a gelatinous nuccrial called ih* 

mii.lL'Ui jiLilpihsu-. 1 Fig. 2 16,1 

The vertebrae of each regkm I h'ig, 117) of lhe vertebral 
column show distinguishing feaLum: 

« I f rvirc u I v«1 eh rn r 

* Adtas, or first cervical vertebra. hhuuIi only of Lwo 
large hlfiral wing-like processes, joined by- vcMnit 

aikl dorsal a rches. The a I III* BrtKUlAbB w j<h the 
occipiial condyles of lHk: skull in a *ymnvij| joinl 
which allows Lbc head to nod. 

« Auk, nr ilu? second, cervical vertebra has a blude- 
Itkc spmnus prottejs and a cranial projection - the 
(Itlls. 4.ii udiPiitiiDil pt-iwx^.s. D'his ariicahLies with the 
-BlJas- and allows a miaLing nuivemenl, 

■ The remaining five cervical: vertebrae arc aimJlu Ln 
ench 01 her «wl follow the basic plan. 

■ Tbpnwftc vovtebrae: each thoracic vertebra has a ihon 
body ami a diftiMiveQy tall spinous process. They have 
jshCKfl iransvefie prOL-cssus IhaL have ftivpa lesr -iirtieulBlNsn 
TAlLh ilie tcherdfl of lhe rib. Hh bodies of thoracic vut- 
tehnte al-an have fovn for articulation with the In-ad of 
lhe rib (Fig. 2. IX). 

* I mil liar veriL'brau. lumbar vertebrae have lunger bodies 

than thoracic vertebrae and tbdr Iraiiwene priK-es>es are 
large iimJ angled tnuiiovetilralty. 

* Sacral mrCL'brjLT ilwre are ihw sacral vertebrae fined Lo 

torrlL Lhe saLTum I'lus arlKulates with ilium of I he pelvis 
:>.7imiilg tile >jL'niiliae jipint. 

■ Ciwcvgeal vertebrae: ilk- firs* few coccygeal vertebrae 
have 4 rejiuliir shape but they get progressively nailer 

and simpler lowards 1 lie Lip of Lhe tail. 

Th& nbS I here arc EhirtL'L'n pairs of nhs m the cat 

and doe. which artleulate with ilk- ihoraeic vertebrae 
1 1% 2.K), Each rib has a donal tony pari, which 
articubilRs urilli lhe appropriate vertebra., and a ventral 

L'urlitagiumjs purL - lhe cirOal rurtilaiie. 9'hi. 1 cOFtfll cjitIi- 
lugcs of ribs I N arik'uLiie wiih thL- sternum and arc 
calkd stcfnal rihn, The costal cartilages of ribs '* 32 
touch 1 he e-jrhlugs of Ibe nh in front forming the m staf 

UTL'h - Ihi-'sc arL' itjLIl'lI .aslL'mal rihs The l.qsl jk.ut v^f nhs 
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25 antf pfrysioiogy 



■llh* ii*rllag p-'vj us part -of fits nb| 

I” if- 2 .IH Si I IK Lilli- pi .1 nh :m J n h .nCii.-ul.il »m I Kt-.li :i* n l-.i:n 11 ;. .v. 
%$£k Hid WeiSSill*. TtXthiMk d/ TVoVrtut i JlWsMij. 1 , Lid edtt. TAr B 

Siurwfcrs I'WbJ 


(13] do not articulate with the cartilages of che crihcr rib?, 
^m.) their urtilafiiimF end* lie free in (he miiKfc wall 
iHhc -urc ■referred 1,0 ns ihe Homing riK, TThb jrningc* 

itlL’nl otuilIjC* Che rib eauc. 


The St&YiUfn Till» li LLICnpUSijd 111' L'lL'hl buiKs sT.kl U'1,1 

■ he simidwir. Tho most cr<i ji i llI liLTriuhr-.i i\ sal ltd tht 
inujiuhriiim \\prf lies in ilhe crnnial Ihoriwic- miIl-i. 11m wuhi 

ciiuxLil ilLTnL'hrii ja caJfcd the ’w iphi.id pfiwc^. uhidl hi a a 
ft.ip of curtibgc -cull od [hi: \ipli>>id r-arlihi^L 1 iLLLn^hud l«> h 

The appendicular skeleton 

I'lus ttmsbis of the feme and hind limbs and the podunl and 
pelvic: gifdlcx whiLli atliu:h llsc limbs Lo the j\ijl sk/dclon 
S Tables LI and 13 l 


The splanchnic skeleton 

The tin ly rumple of ti sphiKhnic bo-ne in (he dog and cai is 
I he hunc flf I fie peTiis lli-e prnis The UKttlH lies in I hi? 
cirri lira I fgfCiifi* urt ihe veflifiil surface u| I hif lhs penis m I he* 

dog In the cal the urethral groove -is on the dorsal surface #f 
ihu- ns penis due lo the d-ifferem oriefriJlion oNhe |H’nrs kv 
KcprLh.lijjL'IivC' Sy%lem. p. 72). 

Joints 

\ joint or irtbiosh \> the point where two or more \\uils 
jksin Lfljether Joints siPo* v-uiying dqnei ofmovement and 

L'iiia Kl - clu'hSiEiip.l ;iuv>.»rdLnL r In Lhuir -.CruLUir-j: 

■ Fibrous joints. 

■ Cwlilajpnmja joints. 

* Synovial joints 


Table 2.2 the bones Of IhO fO»***ft>b 1 1 - 1 ■ " -V ' 

L J-=;r ... ' _:_=_ , _ ». *..._ :»!■ -1. _. 1 .-• v ...... ... _ . _ 

NSflW 

Description 

Shpia 

A 3^1 bone, rij.isji - . y 1 n , 1 -n sji,J a r n ehjipa H.ir. a prammnl iplm* rivcing 1h^ lateml si.fi into two tov^n |tog 

laupr.Y&pinDaa rpssa mi intraspinoui lossal. At Ihn da£al ond al Ihe sprw is a prafodrao -ultaif lha xromlQn Th<i 
ariRnjtar socket aX tfw 4nd erf Qia 0006 4- Ihe glenoid cavity 

C lav id a 

iMosfi LtsualV aJascnt n Ihe do>g and wticn present a jusl a remnant of bone n the muszto cranal Id II - a shay liter 

The dSarurcle a rarmullf presen 1 >n the cal blit decs net BiliCuiaiD wC-M any alhar bones 

Hym^vs 

A Img licna. hlas an artciJa- head praa maJly and a tmg body or shatt. Al the print lira! end ara two prernmeneas, lha 
q r eatcr and lesser tubercles, -whch ire sHflfl tor ffluscfei auafihnToriL Tho data' arliculiir syrfaca is Ihe condyle whch 

oa*-a rtnpf*Mfrffi. taiod the olec/aoon ro*ea and a hale m the centre called Ihe iuprelrochiear torameh 

Rod us 

A long bone lhal lies alongside EFrt- ulna in Iht rtHMmi. PrOsirllflJly ma dttfilMMd aflGulflr suriaeo is cabled lha ld¥*a 
capiiis (arteucoie* wih mirwuflj Ai me di&lai end ih«re is a mounded ptojaolk>ri called the «1yloid proceaa ihar 

ancuLaiea Ailh the carpus 

Ulna 

Longer Than Ihe- radius and bas ah ineguitir Shape, cape'ing Troth il* pragma 10 flB AW end. Ft-asihially Wfii-e is 

a naJI-ihcoorshaped annular aiiim c*iacl the trpetuear naren *iih g. hooded prqeMn ceied tfie encanMi praccsa 

at 4& ptoiimal eno At Ihn d ~pUl end al llu nalnh are 11 k medial and Ia1e r al cortMiaid processes The part rJ the 
albtwi is lormod by Ihe DlecrancMi 

carpde 

CoobIsIb Crf seven short hones arranged m tiwa i , dws. Thn praKimai raw oartans Tirae toner., -ana al Ihoni, lha 

accessory carpal bone, propels CAudally 

MfihKaipaiB 

There are iwc metAcarpal bancs fl-V|, whsch ane smal rods al bona. The masl modal metacarpal 1, driers 
tram the alhe-s as it is shorter and eon-wetghl-bDarrig Inarms pari dl dew cIhwi 


Drills Pifipis II—V are CGmpCk&wS at Ihnjfl. phnlnngnn: benas a proximal, mi dele- and dc£al phalanx Digrl A rtbe daw daw) 

tins only two piiaiaigcai tones. The usiai phaanx al aach ofi^L beais i he ungual precise chat extends mlo the eta* 




Copyrighted material 







































7hp SySierH 27 


Tahte 23 Bones ol Hh« hiMHfflt) r<v ? 57 ‘ 1 V 

N»rn4- 

Dcscnpiian 

Pelva, 

The pe*nB ODfi&IslB ol TWO bphones |Qirttd IngolhcT vanlrnlfy al the pelvic symphysi s The pdvis a rhe elates wilh Ihe 
sacrum dgr&aly nl lira sacroiliac joints Each hipbone rs ccnpuMxl ol three FuMp d DfifteB - me Ilium the ischium 
and Ihe pubis The Aljtt is Ihe largest bone and has a crams! ax part BkMI called ihe IkflC wins. The fe thfl 

masi caudal pshic bCMW and has a itfomi nem caudcNawrai marg^ ca'iad ihfl iB^hkatJe lubflfoVIy The pubta ft ih« 
umat'OSI Ol li# bonaa and tarmB Uxa CW^I |»n<»n of the- pelvic Etoeir Thw anrem hones unrlc nf Hie articular 
ai>>Ol Ol Jtie p-o vis, tnr acetabulum wtiicti niirul.i^cs whh Iho head cl the lemur via a Sail and Suck 

|nint On r< mer r.ino ol ttie pdvic syn^ihysis .ve Iwci large hales, each ber'ijj called Ihe obLuralOr loramen 

Ferrui 

The ihg^i btif4 s a 1ypiC-fil long ir.-na, PmKinalfy rl has -in arhcutiir hewl which allacies Id Ihe shall by Ihe neck 
There l« a pm ec“ on on Iho p r oem.il femur Lnleml 1 0 the head, called Ihe greater Irochantcr. and another >'i» 
merJpJ H?1bO hppd. Hm letter ivoctianlcr Tiiesc are sbas lor mustile alLachrrcnL The* OiSla end Ol llw 

bone has Hire® aheuar surfaces - Ihe medial condyle and lateral condyle HfliOdiaie ttw tibia, flfid baMHfl 

ihem is a smooth groove called! Ihe trochlea thal feUMoB wtih fhe p*iNie 

PBiflAi ?und 

labaEao 

Thsssn svwnoid banes ®e assoaa'Jetl wilh Hie slfle joint The paleJta is Ihe largest seafliYTCkJ bone in ihe body 
aria is incDrpwaiWd inio iha tendon of Ihe guadricepe lemofrs rrpj&c*e thal rune down ihe tasni ol ihe thsgh Ttie 
paialla amtajlciifla wih the irochiaa of ihe de&tai ftemur ttio r^beii^ are t*o smarter eesanusd 1 thones fan 
adjoulate Wtth the lenioral condyles- r-ni-cUHly in Ihn ^trite |pir4. The - abc Ino are bicaron' n me lenders ol ttie 
33Blroc.nenuue muscle 

Tiba 

The Uh>a ia a long tune end is it>a m*n waigN beamg bc^e ol die tower leg The tiba is eKpnnded pmaimaHy 


prowling a wrin nrUr-.ilnr s urines far the tamur .it Iha sbfte pnt. Prcairr.ily Ihcr r- ls .1 cr.an1.1Jfy prajDdng process 
called Ihfl libial luberosily which is Ihe pan I al rrserton a I The quadriceps lemarA muSdft. The iba< iLOeroaily 
con 1 1 n l ■:■ r, dslaTy as a ridge 1 called lh« lifaial crca-1. Al The tiisiai end ul Tie lifcia € fin frlitiijiflr S-uftatie aid a 
palpiab e prce^S Called I he medial malleolus 


FbJla 

Tha is a ihin king bane thsi les Uiie-ai iti ihe hba ihe deal eon ihere je e piwiiiwl oohy bulge «i ihe 
lanaiai sudaoe of mt ar^Je oaJled the Lateral malleolus 


Tan&eb 

The tarsus (hoc k] corrpnses seven tarsal Iranes arranged irt i-CwS. The prOsrmaf IOW fSHHalns Ihe teluft 

meiSaJfy and ih* oalcJrteue aitralfy The oakamufl. 4 asr^ided cau daBy ia- Itir w> Iha ‘peOT oi The hock, itubaf 
eal^a;- a^Kt series as a Bile lor Aw atiachmarc tf musdn 


Mela larva's 

Sirnrioi* Id Iho nelAcnrpus except lhal Ihore are Crty Tblt nuKarsal boitis (ahhtiugh suma breads have a small 

malaiarsal P ranfcp ihe hnd daw olawj 


Digits 

Simla? Is Ihe ctgts in Ihe lorcguw bjl art y lair dqfls CM—V| present 



Fibrous joints 


Synovia! joints 


The bone* foraiing fibrous joints urv unhedl by dm w? litmus 

^imiwvliY-y liKM.i? wtik:h allows vutv ill lie moMimcnt Mml 

libfOtiS JotflL* arc found m l ift *Jcull, KiGwccei ihc llaE botU.’a.. 
Mild ■i rc called Wilms- They ,irc aJeo responsible for al ladl¬ 
ing ilic tmrth to the bone of its socket, 


S^mnul iumK lor rliurtlimw*,! jllnw 41 *id« njngp (d irinvc- 
rncnl (B il' 2.19). A llu.n.h]illoJ s pilot iIlc j<iini L j'iih which 
is 111 led mih wnoviaJ fluid. ■Mep&raues the bows. A dense 


Cartilaginous joints 

I he brines forming ciirliluy:icii.!-u?ijLii 111 are' euEiiieL lcd hy eui - 

Lilujje and bJIgu fettle or no movement. They are seen i n joints 
conncctinj apposite <\dt* of the bod) and include ifoc pdric 

^ymgilnsis heLween the Ewu hip bnihzs. uud ilk! irauiiilitiulu.r 

i)ftiph)sh between the two halves of die mukdiUe. 


Synarthrosis - a joint ihoi allows Ill’ll# or no 
movement. IndudeE fihrouE and cartilaginous |Qrila. 
AmphiarthrosiE - a \gpt\ Thai allows some 
mcv^fiwil This lype- @1 |c;xnl is round! bclweon ihc 
bodies ol the vertebrae 


Jc«ni capsule made 

W cfl fibrous outer 

'aycr and nn*r 
synovia I rrcrrbr.vie 



nrtl ached Id bone, tar 
fibrous tiutar 

layer ol joim capsule 


- &yn pvt a ! 

membrane 


ArtcuLar 


Jd rrt space Ailed wrtfi 
Byndvial fluid 


J- ifi. 2.19 A synovial iron 





































iihfuuK eunnecl ive tissue cup* Je surroumb. Ibe whole jcHnt 
The outer Livlc serves as pm Cecil Lin, while llhe inner layer, nr 
S*ifiah|al liklhbrjlie. lilies die join I CdViAy U.d SCCrCtCS svjki- 

vial fluid, which lubricate die joint. The articular surface & 
flf ltie bone^ ure nmnd by hs aline- cartilage. 

Synovial jdnte m\y be stabilised by ligiromli. The most 

cnmuion art found on eiltuer Hide of ihu jo j n 1 cnlliLlvral 

lfe|>anirtiis. Some synovia! joims have stafeilisiiig lignineisu 
•a If ached to the articulating bones cvLthm die joint - imru- 
cupsiular Upntflli. c.g, lhc cruciate Eguncnl within lhc stifle 
jmnl (Fig. 2.20), 

Iftsidc li feu* sVtw tv i Li I jfriitlx amc Line or in ewe fibrncar! ila- 
iLftniJs niL'iusi'i C.g. the ^Isllu juanC has LwO, wit lie die lemn- 

poromLindabubf joint has one fFLjL 2.20). These structu^ 
help lo inc rease die range of movement of die joint m& aes 
■as ‘shock absorbers. 1 . 

Synovial. jneiiLs -allow 41 iVwk range nCmn Yemeni; belwren 

ike LirCKul-jCm^ bones. I Ik! mol.ir.Hi may be in .1 sullEv plum.' 

or in multiple direccuMis, Hh types- of mcA'emeni chat cun 
occur at synovial jo-iocs are: 

* CiliiilinL! cute LirCiculnr suifjKt slides «nvt Bln? Other. 

* Ih'XMin - reduces ibe angle between the huncs d-«- bends 

ilk limb). 

* lABiffwIuii - increases the angle between Lhc bones (i.e 
sSruightens die limb), 

* AMwttoi - carries ihe moving pare nwiy from the med¬ 
ian plane of the bmty, eg. wfum a dug \:ncks' ils kg Co 
unrtale. 

1 \■ Jd 11 1 J■ n 11 - brings itie body pan back Howards chc med¬ 
ian plane of Ibe body. 


* Rc>4;itiNtn - ilk moving bone rotates about a longicudmal 
asis 

* t jc-cimidijt cimii - allow* one end of -a bone, c.g, i lk extre¬ 
mity of a Limb, to move- in a circular CKklern, 

* Piftrfractlon - moves j sLftieiuinf away Irnm the Iwscly 
cranMily. e.g. moves the foreleg lorwurds when walk¬ 
ing. 

* k-.-i r jili ian - mme* ■ Mimlnre buck Hoards lhc body, 

e.g. moves Lhu Inreiirg h;ick lo cmgmal position when 

walking. 

Iiiynn3viii| jmrratB cun be furLher classified siccordsng io the 

lypus nf iniivL'menl that they allow: 

■ Plant- up eliding jninl — alJows :d idling uE nnc bork'n -,ur- 

f^ice over die oibei. e.g. joints between Lhc ftMrs of carpal 
and 1 4 rail. bones, 

* ElmgL 1 jninrt allows rmmerneni in one phnw only, e g, 
L-lhow and 3lifle juiULi, w hich allow just llcxsnn and exten¬ 
sion. 

■ Pimt joint consists of a "peg 1 fitted within 41 'ring' aikl 
allows relation, e.g, alknto-nxiul joint hcLwecn lhc first 

and seetind tarvical v^ertehniie, 

* CifiijJylair jminE - formed, by a eortvex surface lenndyle) 
tbaf fiis inio a eorresponding concave surface and allows 
mmemot in (wo plana* i.e flexion, extension, and over 
odauiait, e.g. flhe hock joint. 

* l i jll-and-wK’ki'E joint etmsisLs of u portion of u sphere 

Ch Li roorivifd wiLhm a L'tirrespunding sHk-kefl. Alkms 

■lie greatest range of movement, e.g. hip and shuuldci 
joinls 



Lit«nl vifw 

Ffl-muf 

QufldricspB fatmorig mysc±fl 
Patella 

fabftllae 

Parellar ltgam«nt 
Collateral ligament 

Mmficui 

T-bift 



lig. 2.Hi A sUtle jisunL. 
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The muscular system 


* 


MuscJe tissue 

There are th™ lypvs of muscle I issue in the body (Fig. 2 21J: 

* Skill!ill Mrtatri/tipJuiriarO muscle attached to the ske¬ 
leton. is concerned with locomotion. H is under the eon- 
Bciouf or voluntary control of Ihe brain. The cells of 
skeletal rninck are cylindrical and 4m; called muKck 

tiling. I hey an* arranged m parallel bundles. The muscle 

fibres are CMnpcfrcd of fwoteiis AlsLincsils. called acrid t thin 
filainenti) arid mjosln (thick Itlamenlsk a cruised in -a way 
IhH gives Ihe rausck its Aliped or sUiuletl nppeu mu*. 

* SiniHilli IniiBi-slri;ik-ili , iii , >--liiijl;iri;i imisrU- I'nund 

ihjoughoui the body, t.g. witfakfl the walls of ilk- bluud 

vessels-, oesophagus and bladder. Its cells are spindle- 
shaped and nminjed in sheets or bundles, Contraction 
ntf firuooih muscle is under Ihe involuntary control of the 

auLunoTntc nervous sy:ilein.. 

Cafdiae ntusclt - SpOCiaJh&d lype o! invulanlary muscle 
that is only found in ihe heart. 3 i contracts rhytJunicaJly 
uml -iiulom-uic-iilly- i.e. ihe ooDdnction is stimulated from 
wiEhin ihe muscle tissue itself (myogenic) Its lihres are 
htjildbcd and linked by Law ht a luted discs and Ihe tissue 
appears atriatad. 


The mujfwkrr jr.qiffft j> prhmirify cmnmw d mAh sketeiat 

jraiuefe, J.t*. i i*J ivai' attnrheJ it.' ■’Air ^"cAVOfl, 


Musd& contraction 

Ilk: uni I «l'' inuKeli- (WnLrMjgn is billed 3! ss|ir*swTWrc I Fig. 

2.21}. A sareiunerc corssish uf Cwn lype-i nl' lon-jiGludinill 
protein molecules - myosin tthick rlfcafnents) and uctiu 
(iInn iiil.im^nKj, Mitide wntiactioii is achieved when the 
myosin ingktuk? i«nm \iro«-hridge^ with the a cl in mole- 
Lilks. The myuMJi and aetm iImjii sIilIl nver line ftnolter and 
the muscle -shortens or contracts. This jamecu njuiits a 
plentiful Ripply of energy, in the form of ATP. and free 

l~jIli um ton*. 

TIk cells uf skdeial Tiiuwk are stimulated to contract by 
nerve impulses to ihe mubcIg fibres, The number of muscle 
fibres supplied by an individual nerve varies 4 GC#rtlirt.it in the 

Ijrpe of movement that the rauacle nuke*. A group uf raiwtlir 
lihres supplied hy the one nerve fibre is called a nwtor unit. 
The sue Lit iI uj nwiLLir urni vanes y>me nerves supply only a 
lew imnde fib™, whereas others tuny supply a* many as 
lm muscle fibres. 


Voluntary 

muscle 


Appearance 



yndsr HFtcrOBCOpe 


One sarccmeie 



ningrarr fo 
shew 

anongizmcnl 
of fibres 



Smoceh muadta 



Smooth ipusgc Co-11 


Connective ksaue 


GanSec 

muscie- 



I is;. 1.21 Slniclure uf musdii liiiia. 


MtKdes *re always m a slight slate of feffufcon - nerve 
bnpujsa are etmstantly Huing sent to ihe muscle to keep ii 
prepared for aeimi!!. This h called imisch enru-, and it is 
mponsible, for example, in maintaining poaun. Wbtfl 4 m 
animal is ATixPcus the number of nerve impulses luring sent 
to a irnjsde iucreasev Muscle tone i ncreases and the muscles 
beratM Twiiehy" to prepure them for action. The converse is 
seen when an arunial is asleep and lully relived Only a few 
nerve impulses are ^-jU to lIk muscle a nd the jininuil bnunc 
floppy’. 


Skeletal muscles 

Thc^e are Ihe muscles ntipo-tbahk for hringing about move- 
menl of pan or the wtuuk animal (Tables 2-4. 2.5 and 2.6}_ 
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Table 2 .1 Muscles of Ihe asttal Bkelelcr 

Muscle- 

Origin 

Meriton 

Mm 

Muscla-ii gl laclal 

Inlrruae muslins found on the Face, 


Move Ihc Ips, 'diL'chSi noslris, 

fipilllgn 

around the ears, Ips. eyes, mouth and 
nose. Innervated fry fir Art al norvfe 

VII Ifeciari 


eye life and eiclcrniil ea/s 

Mus©lesi d mHtfeJIton 

Temporal* 

Fife tcmpoia loess 

Corundid prbUePB Ol 

Ctoses the j&w 


cri skull 

mandible 


Maseeler 

zygomaiic amr [ft» 
lateral to mandate;* 

rtnoifiBitciosea oa mandftie 

Pews fhe jaw 

DipaBlrauS 

Jyguiaf pram en 

Angle and v^nlral surface ul 

□pens the jaw 


L>r.'-pLal ban e 

mandtik! 


Muscle-? of ihe t*ye 




Ojiaa veniral, medal 

The ajflra-ocular muscles Ml mm\ 


Move toe cyo up, down, 

su'd IftWrUl IKtlM mu40i«4 

r Af pyp In Ihe srrkPl They nun on 

Sic sclera ai lie equator of the eve 


nwards and outwards 

Dana and ventral 



Rotate tog- aye ei>oui too 

rUiULK- 1 musdrt- 



vusyal aics 

ReslidL-lcr bJb* 

Fwma a muscular wra around in# 


Puls the eyeball back infia 


OftfK flBTWfl 


the sdckril 

Muscles ai Ihc vertebral 
column 

Lie m two firoups 



Epfi«.-=il prOup 

Thu grap Ol mustlBg. tas dorsal to 


Support the fepritf. tj te«to 

too tTnnsvono proossses, i.o. mbave 

Ihc vertebral column 


I he column 


Hytinainl group 

This pbup liee verbal to Ihe 


Pbix tog hean nock, tail and 


sranavef&e processes i.b 

Aifewiw vertebral column 


vmlctirai column 

Muscles el Ihc 

The- rFusetos invDto&d In mpMlon 



thpQTBK 

External intercastaJs 

Thase toii&£teB Hjh from *n origin on 


Draw the ribs logether 


©re r|& to -B lafmnafltoP on to© iwi, 

L*. hi one intercostal space 


dunng irrspra^ul 

Inliinla.' 

1 m rrnrei rkmpy wlhn the nlcrccslal 

space, but as with the aUne fluy lur'i 

Irom one- rib 10 the Mat 


Assisi rfl Hi£ijra 1 por- 

□iaplva.qrr» 

Tlw rhu&cle Me separate® ih* ttiorpnio 


inspiralrar - il cdnlractt- 

cavity Irom Ihc oooo"nnial cavity 


to nnlarge the Ihoraoc 


Has three Openings to sllbw she passage 


cavity, thus drawing air 


ef structures from me idom to the 
flWwron 

■ Q* sap ha goal hiatus transmits he 

oesophagus ard vagal nerVCB 

* Aortic hlflibB iranarfpta 1 h@ aorta, 


into toe lungs 


toe s 2 >oqus vain sod thoracic duoi 

■ C-^vaJ ioramcn Iransmhs lha 




ports nor wi cawa 



Muscles of Ihc 

Three muscles mahft up dip lalirnJ wall al 



abdorr 'ri-al wall 

pie abdnrwn and one that toms- Ihc 
ventral H onr dS toe abden rial wall 



External atdcriiirii 

F Dim the Lateral abdamirfil w-sli All three 


The fibres rin in Afteren£ 

obtuua 

muacte* risen on toe imp *lb* a ntst* 


direclkH^a ^ivngtoo lateral 


line" theai iifiB mid vans rally cm lha abdomen 

VHd Qreafl screnpth to 

Internal 



protect too oorrtenis cri the 

ubdcrnnal dtriiCjne 
TrSnSvefBuS- 

The deepest erf the lateral abdominal 


abdomen 

aMcmlnis 

nude* 



R6Chx=. AtKlonunL^! 

Rune in a band e+lher skis of it* Hn*p 


Sapped® the vcinlral Ikior d 


alba ard n«ut& on toe ped® mi the 


iha phetorr*n 


prepnbir. la-ndon 




C opy ri g hted m atari ai 
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Table 2,5 Muadtt or ihe iwefcaib 

Hiwh 

Origin 

ineeriion 

Action 

I rapcj-.i^i 

Dorsal iridlne (level 01 2nd 
HfM ip 9*n VlWWfc 
vcrlebnuil' 

Spine erf scapula 

Protracts the Irrb (drav^e 
Ihe lag Iota's rd| 

Lalissmus dorsi 

Hr:.,1.1 o f .gin :*■. dorsal nriflh*e 

HuiTHwuS 

Refracts llwa limb ifiidl& itie 

leg backwards) 

Ek ac hood phal cua 

flag® erf me i*yi 

C-rana aapeci ol humerus 

Benrfr. neck Lqlftfnlly (side 
Id sidel 

SupnHpkltiAUfl 

SuprdFSpnoue loeea ef scapula 

Grcnlc lut-ardc- of humpnx=. 

EMtmbthe shoulder and 

slnbilities She Jedit 

IntaHphBlU* 

lilIrBSphtiuS lu-ssa ls-F Scapula 

G real or lubordi* rJ humen.^. 

Fi*e^BB die Btnxikler and 

etebdises ftie Joint 

TrtCtipS !XECfi4 

Pioiwflal humerus amj sscapja 

G ccnnan of Ur* 

Edenda ftie tibmt joint 

0iD8p& br-BChii 

SuprngfcHiDiti luberdu- ol 

Scapula 

Radu& and ulna 

Fidkcs ffro nl t-c/M pnl 

Qr-sihaJis 

Humarus 

Hadus and ulna 

ricjrcs the nlnon pnl 

C;vpnl cicnnsur rrussef^B (2) 

Humerus rfmuscie group ihai puis 

on ihe trtml grf C4ipue|> 

Carps bones 

iadtind ^iti carput 

Carpal flescar imndf* (?) 

■n die greup ol muscles ihM run 
behind me corpus 

Carpal bones 

Pi«" ihe mrpKia 

BtflM gabvwr murcte121 

Hume pub 

3rd phalanx 

me uikiIs |Khs») 

EMgrtfli IlflMQf .tikx \2\ 

In me -group erf muscles sfiai run 
behind Ihe pa* 

Digils 

Fltis Ihe <4g£s 


Table £.6 Muscles- ol Ihft hindlimb 



HiacM 

Origin 

Inswrlion 

Action 

Quefrk&pe fem&ris 

Bum and lemur, 

runs down the Irani- rtf Ihe Ehigh 

Qciraiaia ol ieu 1 pans, all 
in swung on Ihe ifeial 

lube ms Hy 

b :■: 1 r-n 1 s ihe slillB I tendon 
contains; tnu- pa bell* ^tinh 
uribulalcs wlti "in 1 r-i-ni.r 

al sliiie jcirrf|< 

Hamstring group 

Biceps lom ms 

5em herd beaus 

Sflmknern^anoaua 

PeMa Oadikun] 

ischuwc lutwsroBflv flP®MU 

Ischatc lubcraafy 

Tuan mdcfljcflmis 

T b a and calcaneus 

Femur and ttba 

Exlcnds h^p, sidle and 
hock 

Edendfi hp and hd* 
Flexes sTiHti 

Extends tup and Bldle 

Peeorpeua 

■&aatfcciwniij6 

Cran-o' lantoriuin hh* 

Gigilat llaxura (2) 

ejetenaofa (3] 

Pijtitt 

Caudal Tomu 

Tibia 

Ryn on Ihe caudal sudace 

el Ihe Ing 

Run an the cranial sur'ann 
of lire leg 

DisiaJ lemur 

C&XSfrtlM 

Tars ut 

Oigils rfpfialarpgus^ 

Chqab 

AddUerfa tha 1mh 
ixlerde hock 

Flexes- slilln 

Flexes hock 

Flex Ihe toes rfdgrlsl 

Eift*nd the Wes CdtyNfl) 


The nervous system 

The fuDcflioH erf ibc hctvoih ijuion is 10 : 

■ Rccrivc stimuli from the mfirometi. 

» AnljfW :ind mU'ier.Li v iTie stimuli. 

* lliilij-k: eIilt LxinrcL'L KiparaB. 

Wilhin the body, the nesrvoiii system iiincLuLwk* :m 41 w^||- 
in k'UTiii^i.fl mil- Hue for descriptive pucpiMfi!,, ui cam h*: 

divided iiilLi: 


* The euqlTiil nenmifi system (CNS) brum nod spinal 
cud. 

* The peripheral nervous fj^cdi ell nerves leading away 
from Ihe it rural nervow spilth. 

Atefviows tissue 

Tilt- nfftoi^i wsiem consists of nervous tissue. Tine main cell 
rf iwrvoLu tissue is i hu mm ihi Neurons lire responsible for 
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die ira rrcniissicHn of rtcnc impulses from ore urea MiihiltKr 
(Fig. 2.12). 

Eiicl> neuTnn khhmsIs of; 


(It 

m 


A cell body coatfliiiiiig lira nucleus. 

Many fmc dsMlrbtts or thicker dradruns. which carry 
impulses towards Ihe cell body. 

A tingle avim which ea-mts unpiiisi.*^ > 0*11 i/i Irons the cell 

Kkl_V- 


ErtCh neuron is -only a few micrometras in diameter 
Out Ifie length may vary Iran a law millimetres 10 a 
metre. A 'nerve' is made of many neurons hflW 
together by connective tissue. 



'Cell body 
N-uel ftu? 


Ajcan 


Sthwann tall 
lofmlna myelin 
shiijch 

Node -of fl-anuifir 


Nerve endt-ngB 


A 

Schwann cell 


Axon 


Section ai A, showing 
haw tli? Schwenn cel) 

spirals round the n*Qn 


N-nurirnjTim.i 


¥^.1 .21 SCmflbnr Ufa flfttren. 


Musi ujcutis urc ccHcrod iiL a sltalalh. of iWU-lm. .i white lipo- 

pfuteiA muEetial produced by Schwtna cilb .nul wrapped 
like a ‘Swiss roll' around (lie central t verve film (Fi|. 5.25).. 
Between the- cells nne gaps kiun^n its the mule* uF Ham k t. and 

il Ik through Ihcv I hill ijulriLTih urc uhlc In rcucli I he UJtrtJi, 

lihs-e. M yclbiilad hjllwis conduct turn impulses faster ihnn 
non-myclinatcd axonrs. Non-myelin a ted fibres are rare, and 


may be found in silos ndi us the retina nf ihe eye and Lra Ihe 

grey mat ter of ihe central nervous system. 

tacli nenr-.m IcrruiiidlLs in a specialised Ending whose 
funoiicKn is [o uMiduct nerve impulses- from: 


* One neuron to and her the ending if culled a sympiflE, A 
single «d body may receive ;ik many as MKH) tynapOe 
endings, 

■ A ncuTim to u muscle fibre the ending as culled a ncu- 
rmnifreublf June dun, 


Each nerve pathway COOSiStS d neurons and 
synapse Ne^e impgftgH travel along Ihe pathway 
«t role? of approxrmalely 100 mi's. 

i i i ~ — 

Each syiiu pse consist of a biitton-bke swelling enniamiin u 
vcsicks of a chemical IreiwniitlfT (Fig. 5.21). This must L-twn- 
nun transmillcr is acetyl -tbajinr, buL ofJh&H iactude ifcora- 
direiuilme and adrenal! ilrf. As* the nerve impulse travels 
towards the synapse the chemical* are relented and ufinuilaia 
the muscle fibre c-t cell body with w hich they ure La contaec. 
Thiis pnW*s.s cundiscLs Lhc impulse across the symuptic end¬ 
ing tu the next neuron or brings abouL contraclion of (he 
musda fibre. The presence of calcium ions is essemi ut for ihe 
crajiitiiisHon of a nerve i mpulse. 

A nerve impulse B, -in “all nr rioLhuiy" ptlMbOiniHlon - i.c 
each ncururi is -ciliter stimulated or it is not. A graduated 
effect is achieved by the re Eh live numbers of neurons in a 
nerve pathway having an inhibitory' effed, turn.pared fo the 
numbers hiLVTUg an excitatory effect. 


Ngrve definitions 

The virions ntrve types are dcfuied in Table 2.7. 


The centra! nervous system 

This oiwli rtf two UnKUm: 

* Jd/uin. 

■ Spinul cord- 

Control by the CNS is voluntary or cofucnns - ihe animal 
is aware of its actions 

Within lira embryo i he t N$-skvelofw us a hollow neural 
Hike- front toe cl'L‘.'s.Ici Mtul layer of Lite inner cell imiss. tc mm 
ihe dorsal surface of the embryo and ju ves off news, 
which eventually extend lo all parts of the body, Tlra muc- 
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Table 2.7 Delirulion Cd n^rvft lypos 

Ni^ve (ype 

Darflindlan 

Soraoryr nwvu 

Cardee nerve impMsss lowgrds 1 h® OHS 

Mofiar nerve 

Carrlee n&ive •mpUseaa'fray trom me CNS 

Inliirr.AlAlEd nsuren 

Ucs (between a scnscry neyron and a meftar neuron. May nts always be preserfl wrlNr a 
ftfifvfr paillway 

Mi*ed nerve 

Oorntis hrlfi r.c -1 □ zry rind tmo^ar nerve fibies 

Air#*erri fiervt 

Gardes impulse* lowers a alrudure 

itlwrEfil nnfvi> 

Carries nipuae™- away - rom u eirudure 

Visceral eensery new 

Can nr. nlr.frr.Yl or Irurr tiood veskiefe njcous merrbmnes nnd visceral benjy sysrlens. 
i.e rcspralory, digestive and urirc?gen!bai syslenis ano lhe Heart ta lhe CNS 

Visceral malof n^e 

Genies nlnrrrsion Imm Ihr: GN5 be ft mr.nlh mijsrJe end glandyLir IIEBU8 wttiln me 
vt^-jcira body syTitams 

Somatic sengixy wve 

Gardes ntcfmalor irorr ^kn. sketelei tm^ciae, tendons, fonts and tpedai sense organs 
Id lhe CNS 

Sfflprianc motor nerve 

tlarnns nlrrmslor Imrr lha CNS to s^nol.il mi.sr.ln 

GanqhoTi 

Celleeikm eT cell bodies 


W9: Fw ir^ns jm pcH mimcM ^ w* rtAMvfl Ipp&vtl antf mj ; t*r -qarto-rf ft? Mfflrf nr .‘j-rnp^jAr Mcftw- i^wj m jfn?- ffllkTi! 

spsjiT rtn nrt ri on? atto afttv^v -ww^ 


rkif pari of lhe 1ube 'hek'omus iHe brum, w Inlc Ehir remainder 
heeumus the spma! curd. 

L Ik- iKrvuuft tissue- oF the CNS is described uis: 


» While iiialhr £Ort(ains 21 Iiil'Ji iyTLifKnEH 3 nH.il vi IiiIl* rtkjpir- 
11 El L*. L L‘». i flbto. 

* Grey in liter - ^pcplwuDf«ll bodice with little or no 
myelin. 

In 1 he brain. Lhe white and the grey mailer are mixed up. 
dealing outer grey layer and mi inner while layer 
Disi riNiietl within llie w hile matter are idumifc of grey m.;ii- 

Kr rf !eihi :is t;_ti li;E i_» 1-1 nuclei I .kIi oik* :kI-- .l-, .i r, l. ;■ 
VciTHtl! wbtift 1 ni l *r iriuiLii.iii. ni iKfi form IMIVL* impulsed, is 

gathered and sort out. In the spinal cord, the grey nutter 
forms u huiierfly-shapcd core eumeunnded hy white mailer 


The. brain (Fig. 2.23) 

The interior end of the ncutru] tube lying within the ctp ni-al 

cavity, vwl'IIk to hum a hnlluw organ with Lhrcc d isIitkI 

reuioos: 

■ line twain CLTchriiin. thalamus, iiyp!3lhiila.miis «md 

Li>SL!i;usK 4 \l slruL'lures. 

■ Msdhrain linking p-nthwuy betwen the foie and hind¬ 
brain- 

* Hind brain ecicbcllunu [khim and medulla uMnngalja 

Forebrain ttk etrehnini occupies the greater parL of 

ihe forebnda and concise* of the mjh! and hfi eefehnP 

llR^rnispliLTL's. I he suriaee is deeply Inldod. m I:il1i ^rnhU 1 ^ a 
large sillface afea to he liLLcd mtc> the relatively &HkaJL cra¬ 
nial cavUy. The folds of the cerebrum are ealkd gyri lugv 
folds) and! Milri (downfoldsk Ninety per cent of all the 
nuMrnns in ih? Tii^nnos system are foimdl in the cerebral 

hemispheres. 


A cirnlr.il kincilLMli-iuli lisMjne divide* the Lwo l ere hr a I 

htnfiisplbtres. They ac£ linked across Ehe midlirte hy a tract 
of w bile iciatCei known js the enupus ralhisiuii. forming l he 

roof of the third ventricle. Each hemisphere is divided into 
four lobes the frrnit*l. pnrktil. ©cctpHal and tcnponJ 
1 id*** each of which Lrmmhijies an a differm! w ay to con- 

sdn.iys thought. 

The tlkabniius lies deep in the l issue of the fbrebnwi at Lhe 
bu*c of the cerebral hemisphere*. Its futiLiion is 10 process 



Centrum (f 1 


Otfficrorv Suit |F| Optic ehiiim a EF) 


Cere^rellum 

(HI 



Spinal 

card 


Mftdulln |N1 




Tha'-amua- |F|i 


Pons IHi 

Hypolii*li|rfnyE (Fl 

Pituitary giarrd 


F - Forebiaifl M - Midbram H - Hindbrain 

Hg Ul Thrdi.1*"* bhi*. 
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infomiuliori from ilk- seme orpu dn*J relay it lo the eere- 
hruE «itn, 

fin? h\ pcilfcaliLniiJs lies vL'nliiil Cu the ihaiaraus ;iiwl dnn.ij 

Lii lilt’ piluiEary glu iuJ and is one of I \w iruisL Vila I regions uf' 
lhc brain., IlS fiLfiCLirtll is Lu! 

* Link Lhc nervous, and endocrine syitems by seerclin^ a 
ffries of releasing honmiKE which are stored in Ihe pitui- 

lary gland, e.g. (JCKnjLkHmpliin releasing hormone 

(GRHL 

* Help control the aUlfMAHUC nervous syilffl) alTcvling 

activities such si sweating. sMwring, vuodfelflftiiaii and 
vmHoiitriclkni. 

* Ewrt n niBijnr control on the bonmfiliitk: mechanisms ni' 

Ihe body, e.f lisitkiIh: balance tif fluids, regulaliun of 
hudy LcrtL pc nature., ihiisl a aid hunger. 

On lhc ventral surface of Ihe forebrain (Fig. 223) are: 

■ A pair of atfaefiory -limits mpojuibk for the sense of 
suneii or otfketioiv, They receive sensory nerve litres from 

Ihe ruLKtiKa lining lhc nasal churn hers. 

* l B iiuiiui> '^IuihI cjidiicjiiK gland which ^cerates and 
dona a wide range of hormones. 

* The ojprie rhiusfna infonriM ion from hnth eyes gnus K-0 

both the right and left sides of the brain via thkertattver 

poind. 

Midbr&if) This short Length! of brain Ls difficult to see 
us ii is overhung by the large cerebral hemispheres lla 
fiiKlioQ is to conduct nerve impulse*. from ihe fdnbnuH 
lo the hindbrain -and in ihe Opposite direction. 

Hindbrain The n-rchi-lliiiih is a globulur u: u.m consist¬ 
ing ul two hcmisphcics folded inlo deep IfcU'Ufles. ll Jie> 

dorsal lo Lhe modtillu oblongata iind is attached by three 
pin of peduidfl through whrit-h run tracts of nerves. The 

function of Ehc ccreheilunn h lev cx>o Editl ale balance and 
muscular nuvemeiii. Nerve impulses initiating voluntary 
movements begin Ln the cerebral hemispheres. Fine adjiixL- 
merits are mude in Ihe cerebellum and ihe nerve iinpn]^ 

are sen I down Ihe ffPIKULJ cord Ln Lhc skdclal lEiuscfecv and 
mcivament resulis. 

The pom lies vcniauJ co ihe cerebellum. forming a bridge 
of fibres, from one cerebellar hemisphere to the other. 
Contains centres involved in the control of letpimlbii, 

The medulla nHniigiilJ -.'xlonul-. Imm Che puns lo Uic point 
where the spinal umi pas&cs through lI> c foramen mugiumi 
of ihe skull. Contains centres responsible for the conrtrol of 
rwpiraLion and Mood pressure. 

AD the cm nisi raves, apuri from Uic olluccory iU and 
optic i'll) nerves arise from die ventral surface of the mid- 
hnsiiL aiul hubdhfain (Fig. 2.23). 


Protection of the central nervous system 

If an animal i* Id survive, ii is YitiJ thaiL ihe brain is able M> 
function normally.. The brain b prrinted hnm mechanical 


damage externally by the bony cruitiul eaviiy of ilk- skuiJ 
and internally by the meninges and Ihe ventricular system. 

Mgfwng&$ The entire CNS is *urrounded by ihrec 
membranes (Fig. 1.14). F'ftnn ili£ outside Ln ihe msute 
these are: 

■ Dura muter - lough fibrous layer In Ihe ennui cavity 
■his \\ miL-rwovea with the pcritHtctin of lhc ovcrlyini 

bones lu lhc vcrlcbral ciinal Lhere is a I 4 JI-Ii llctl l pidurul 
s|kilc KrlWcun Lhc vcrlchrac and lhc ilara hkiilcT Lhc-- is 

■used as d site lor locat anuaUmaa. 

■ AraefanoM mater - a network of collagen fibres and targe 
Wood vessels Between the dura nuiler and the BraduiDkl 

miiilcr is Ihe subdural spacL 1 . Hclnw Lhc ;ii'.bi;hrioii 1 l malcr is 
lhc sjubuiraelini?id space I his is ItlLed wilh ccrebru-siiinal 

fluid «'SI k 

■ Pin mater u fine membrane closely applied to Ihe sur¬ 
face of the brain fdlhnnng the gyri and sulci, U contans 

ETkii aj sm;ill hLond capfllliiTies, which supply the nnderfly- 
nlg iwrvuus Ll-islic. 

Ventricular system [n lhc oahryo, the <m frimis 

from u hollow neural tube and ihe central lumen develop* 
inlo a yyslem of lalcruoanecLinH tftvllie? or venLnelcs, iinsL 

cana h (Rg 1.24). 

A cental canal runs a long ihe entire Lengili of the spinal 
vord,. surrounded by grey matter Within lhc hrain h this 
ramaJ continuci as lhc: 

* i iHirih ii'iitJH'lc - in the hindbrain. 

• f l-rehtal aqueduct narrow canal in the madbrain. 

■ ThH vtfiirick- in the fbiebrain. This gives v«rT two lilt- 
vtrI lentrick^, one inside cadi cerebral hemi-spherv. 



>i|>. 114 L iiifk-rjl plan i«‘ chi? v^clncuiar s>>inn and icr- pnsiLii»i wilhin 
Ehu hrjjn, di>rsaS view. I Ad*pud friim I randan and Spur^i.sin. 
Anor^my amt rkvxMgxy ai 1 /-‘jrjii .ininwh. ?ib oln. Lta usd 

PhilKJctphia. im p. 140.) 
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Gefdfcrovpfindi llihil (CSF] formed by choroid Piesuscs - 
capillary networks ip the roof of ihe ventricle** cir¬ 
culates in l he vmtrkuliir and btitbcf the oilier wir- 

face of lhe f'NS in lhe subeniclnicwl spiice, Et is ;.i clear 

yulkmivli cl ililI i*3SEibl|r|g plasma,, bill wilhoLit protein.. 
The huieliori of t'SJ- as DO proLoet Ik ONS fmm &uddfll 
movement and knocks and to supply Lhc nervous erssue 
wfth niHrienlE, 


$fma/ cord (ftg. 


This is a glistening white structure eMending from the 

muLluJI.i nhhingala In I be lumbar region tit I hi! vertebral 

column. It leaves ihecraitiaJ cauiy via the hn-a.iiwn magnum 
in ilk: occipital hone of ilie skull and nun in the vertebral 
canal formed, from the interlinked vertebrae. At approxi- 
narbefy L6-L7 the cord narrows and breaks up inlo a 
group of spirml nerres known as the canrla equina These 

run towards ilk: hiiullniLhs Lind laiL 1 he spriLiJ cnrcl is prn- 

uded by the surrounding meninges and by Lhe hnny wrLeh- 
ral column. Along its length the spinal cord gives otT pain of 

spinal nones 

In cnn^BKltian ti*'ig, 2,2$% I Ik l issue of the spinal cord 

eon-aMs rtf; 


* i L'ntrul emu II COnlaiumg CSF, 

* BuLLCrllv shaped area of grey inalkr nmide Ol non" 

myelinated neurons. MosL of the synapses in lhe spinal 
cord arc in this urea 

■ OuMr layer of wNie matter coTK«lin( of or|fljuscd tracts 
rtf iriyL'Innacetl nerve fibres running inwards (ascending) 

and jLWBy from idesoeikJiiiig I I be bruin. fiaeh tract lias a 

definite origin and destination so that transmission of 
nerve impulses- is fast and Efficient:. 


The peripheral nervous system 

This consists of the; 


* Cranial! urns - leaving Lhe brain. 

■ Spinal Hrm - leaving lhe spinal eo-id. 

■ AnEonoik iwn-wjs system contains some nerve fibres 
from the brain, but lhe majority arise from lhc spinal 

L - cKrd_ 


Cranial norv&s (Table 2.8} 

There arc twelve pnirs of cranial nerves, which Leave lhe 
brain via various foramina in (he dcidl. Mos4 supply struc¬ 
tures lhi tyt armmd ib^ bund, so l bey sire short - (he longesl 
crania] nerve l> the* Vagius CM. Cranial nervex m;ty ht 1 
sensory, motor or niued i Table '!.’•% i hey are always 
numbered using Roman numerals. 


Spinal nerves 

i he spin;il cord is desenhed as hemp segnnenicd liiich seg¬ 
ment corresponds to a vertebra and juvlts c>I 3 a pair til --.pin.il 
nerves, which leave the vertebral eanal by ilk- iniefvertfibral 
foramina - one lo the left side of Lhc body and on to the 
righi ndc (Fig, 225), The spinal nerves Oka travel low-jfds 

the ingaiis Chin.’ supply 

hueh spinal neervg is divided into; 

* Dorsal foot - earaies sec is nry fibres fmm lhe body 
cowiirds the spinal cord. A few iniLlimeires frum che 
■Cold is ihe dorsal not ganglion - -u swelling coma in me 
a ll ihe cell bodies of then neurons. 

* > t‘111;riiI tim iii - carries motor lihres away from the spinal 
irurd Luwards the organs, There is no ganglion. 

Linking the sensory and in trio j fibres m die grey ina.i llt nf 
i be end there may be ooh? or more bternbid nvurumi 
Once t^idsnle the vertebral canal, the sensory nerve fibres 
entering Ik do rail rOOL and the motor nmv fibres Leaving 
ilk- vL-t'ili'ul loot mih iit^'L'dicr in lhe siime myelin shculh, 

forming a m\u& ik-nu 



Nftrvt to hypBKiBl la lympjBhBfic: 

muictpiJUady whII chain 

gmj Uen^ff 

J-ln. 2.25 i fi«rt-MA.ilin Ehriiii^li alu- spinal v.m%l. 


€fln|rpl cnn-lt 


Oorukl raoi 


Dorwl 
rout 

ganglion 


Wh IB motlBf 


Ndfvfl m 
tptiSlfll fiQlOfi 
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Table 2.B Cranial nerves 



Cr-aniRii iwva 

Type oP nnrvi 
llijrs 

Fundign 

1. OtfftHOlY 

Saflawy 

Carptea iw afiosi el smell or tfraabfl tram lbs 
sHactory Mbs to the brain 

IL Oplc 

Seroo-jy 

Camus intorfnaiton abaul Sqht from the cyus Id both 

sides al the brain via line colic chasm a 

III, O^utamato- 

Mctar 

Supples Ihe extrinsic musekss oi the eye enabling rl Id 
make dultale and atcurale mavemurfa 

IV TrwH*» 

UpKk 

Supplms thn nxlrnst m.i&z cs o J tin n y r.- 

V Trigeminal 

Mbwd 

Dardes senaory fcbres from Vi# skn around toe lace 
iuxi eye? and mgior Itircs to Pa muscmi ci 

nwliwrtigfl • mmrtf ths torrpornl and fMffWtT 

VL Abdutt-fiS 

Motor 

Supplies the asirinaic muBcbs cri ite eye 

VII. Frua. 

Motor 

SlppIics If ik muscles of fat?a' expiesacn mdudng 

Hum assticiaied wilh ihe iwwwwri el the ips r ears 
and skin around toe eyes 

VMI. VAfihbukicncNRAr laudtaryi 

Smuy 

Vnbbjlar bfflrl£fi Cvairifis unutien til CiaJaftofi Irtifm the 

semdrcular -sarals in ihs Inner ear. Ccchear hanc^i 
carries MrtarlkHMif hearing irom Ihe eochlear ol the 

kiner BBf 

l)t CM OHqpta ryrgp .n 

Mixtfd 

Dairies ihe HfifiiUtM of tosifi of giBtObi Ircwn Ihe 
lasts buds on Ihe tongue and pharynx Supplies moUx 
itoree to toe rouvdto* ol phar,nx 

X. Vagus 

MisecJ 

Oaniee sar^o^y Ifcrea l^om toe pharynx and larynx, 
Sypphes motor librae to Ihe muackw ol toe larynx 

ParitsyTTipetoBhr. v sr.prnl motor hb T OA In Ihrs nn.irt and 
vnmiir. Ihomoc and ■'tbfLcrnmoJ argnru inducing toe 
gaslrtiolcslina Iract as lar as ihe descending edef 1 

XI. Accessary 1 spinal niiLifaSnlTyJ- 

Motor 

S uppltoa Pie musdes oS the neck and shod her 

XI. HypoghiwJ 

Motor 

Sophias toe iwmsm ol me longue 


Spins! nerves-supplv ihe wholemusciitoikelclail system. In 
(he ireu of (he petfonj und pdviL- fijnclJas Lite spiiLall lervei 
lire Lineker and form .1 inelw ork or ncne ipk\u«, wlhich sup- 
Ny Lite limbs. 

Reflex arcs \ reft?* jiTL m;Ly be defined BA d fucd ill- 

vLillianinry fwpon.ic lo oftrtfldn stimuli. Reflkxei ire rapid, 
automatic., ahh'ays the same and only involve pulhwiqft in 
ilie spinal cord. 

Sensory nerves cany ucnv impute, received from sch- 

BOty mentor* in cirgunii inch, lu I be skin. jOliIiLS mid. DhUiC'Ics. 

10 Lhe spuiii I coed. Here they synapse with motor nerves in 
iliai tegmetii of ihe spinal cord -and an impulse it ^?n.i. out En 
skeletal muscle, which brings about in rapOflter I bus in the 
psthil refine,, the p;iw is pinched, pain iuceptofs in ike skin 
send prison" impulses to ihe spina] cord artd a motor 
JanpuiLsir is soil to ihe muscles of ihe leg, and the paw is 
withdrawn. 

Reflex arcs may he tie scribed as heiitg 

* Miiiiyis>napik- or simple - involving only one synapse in 
the pa 111 way ■ 

» PklyqFnjfk - involving-ill <™ mW rc-jlnied nouro-u 
in the palbway. 

Relfces ares mm paikwaja within a rcknol segment of 
spinal cord but llteir presence docs not indicate chat ibe 


spinal cord is irttacL. However, if ihe animal dies out uf 

bites when a reflex is Lo4ed il indicates LhaA nerve impute 

have .dsn travelled up Lhe spinal curd towards the brain 

whane they huivu Iheeil COnadflUily perceived - Ukis intidUfl 
that ihe cord is iabaci. 

Rcffcs urcs arc modified by neuron* In other sejjinenls 

:ihnvc nippe r mntnrr nturinm or htiow [hmier niutor nniriHHll 
Ilia I pqirLieular segment. If a. idles rS eXEra 1 . lllueH or abnor¬ 
mally suppressed, this could indicate LbaL the cord is severed 
above or below the area arid (lie modi lying cl Ted lus> ten 
knt. 

The brain can CrtWfkfe rdtefs ares- F(W rumple, you can 
force ynuEsdf Lu hold your hand on a hot iron even though 
your reflex would be Lo pull; your band iiwiy - ihis is a 

1,-uPiiliriiimil re#l#s. 


The reflex arcs commonly leafed include the pBdal, 
panmculus, palpebral* pupillary light rWpGftf*, 
patella and anal reflexes, 


Autonomic nervous system 

Thift cun he considered lo be a visceral moiiof system, i.e. it 
vupplitj motor nerves 10 cardiac muscle, smooth muscle 1 jm! 
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to gjands within the vwceriil faxiy systems mid im bean. 
Control of the autonomic nervous system is involuntary or 
umwiiBCHim 

The system cun be divuksd i nftg twn parts: 

• Synnpailiftle. 

* PafasympaTlltfLic. 

They ^cupy l I l I Tc r ^ si 1 arca:i of the body flftal have upfHt- 

sibe (!!'i|. 2 -W]l MoM organs receive a nerve supply 

I rorn JxMb systems a i hI conliol b achieved by balancing (he 
eUKtt li a ble 


Special senses 

The body has evolved ipeciiilised sensory m-«|MOr tells, earL-h 

jil.ipru'Ll 1o respemd In pnrhculkiT vlimuh in the LM.Euxnu.1 
imvirctniniriLl and housed frilhart organs kibOfe'ih as the lpcLiai 

sense organa. The apeeiaL senses are: 

* Time. 

* Smell, 

* Sighi. 

* Hearing. 

* ISalanee. 


Cranial ncrvn X, p.i' navmp.ilftnlw: 
■fibre-* 4a hearl.. lungs,, bf-oitchu all 
abdominal viscera 


Spinal 1 

cord 


Cranial n«rv« IlL paratympalfwiic 
ilbiwt to cilia ry body oleya 

--- Cramnl n^rvf Vl|, par aiypn pathetic 

fibres to lacrimal gland 



Cranial nB-rvd IX, parasympathetic 
litKas (0 salivary alandi 


Syrn pathetic chain; 
suppl V'Pig head runs 
with Ilia vagus., fanming 
thfl vagd - vympaLft elic 

trunli 


- ayrnpalh sitic aylllow 
from sympathetic c h mi 
or LbaraciC or 
giKlominaf uftiigJia 

a ■ midbra in 
B - hindbrain 


SftGral r>e ivtss 1 and* 2, para 
1«br*e 1C fafitum, bladder an 
gan-talia 



lie- I.lii I luomomiL iKniHkn syfiEfim. 
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38 Anatomy and physkrfogy 


Table 2.B Autonomic nonmus system h«k ■. .. *. 1 


SvmpBHwUe 

Parasympothe-lic 

Origin dl Herv* litir-us 

Ms€ tram spinal oerd from Tl |o 14 or 

L5. hcive litres run la gnngl.i iMra nged 
ir Iwa- -if lains abng Eha dorsal body waf 

on eWier srfe ol The vsnetefli cohimn - 
avrnMifwrte ettaina 

ArlBB irom brain in ofanial nerve® -1«. VII. 
IX and x Alro Irom gplnaJ cior-d at 51 and 

$a 

Drg&re supple 

Ey4. Sd'vary glands. Iraarl urlJ lungs. 

Uiipa red gart^ia. art: 

■ GhMc - sierfuach. anuM inw&line. peftersas. 

largo rriBStina, and ndnonnl mnd.il^i 
i Cranial mescrftonc - large incline 
* Caudal nesunlcrc - bladder amt gen tala 

Eye- soil vary gfranris X BUppbes 

honrl. kjngs sicvnach, sm.ill irtflslmr-. 
pane reals hug* rtloaline. Fpbrws from 

Si-'S? supply biadde** and gerAlate 

Length & pmgongliafiK; fibnu 

Shari - run Ip syfnpflthffllc chsn 

Long 

Isngifi & pOBlgangOonc irhob 

Lom - qanfilta are cLcee lo Uia organ ihey 
wpffr 

Short 

Transmihei subMartt ai: 

1. Syr^psos w#iin The eyBlem 

2. Temnnal 

fe-etyl £hdine 

Acetyl c'ldine 

Acetyl engine- 

G^reu-i ef'.ucl 

Prepares body for 'Iw. High?, fignl. 

Incre^safi reaprainry and haarl rafitts, 
v-BBOdJawyt, dUaleB- bwoehiciee. ineraflees 

Wifflls ot s£res£ rflduqcs gaErtranlesfcnsil 
aclrvrty, tin®* 5 mlrv*rv wcreUons rilBhe? 
lbs pupil 

Slews Hib fiMrt ainj respirjrtory rntos, 
ncrca 5Dj g,xit-&n J .nslm,u nch yrty, 

COiVUrkna pupi. r«Oboes riie-L-i 

sevete 


Taste (gustation} 

Rtttpiar Mill (jjusLuUirv Mils’! Ik wiLhbi discrete offani 
known as last* buds. These are distributed over the dorsal 
suffice of the Longue, the epigtottk. and I he soft plate. 
Chetnic 4 ils a rcsjtfMmble lor tule. dk?*n|ve tu minus covcr- 

ing I he Lir;il cavity irruk MhtluIjLl' lb® lasly bmU I he rivall¬ 
ing nerve impulses Imvcl alone line name fibre.-! associated 

with the nctfrtor cells io cruiui nerves VII, IX iiihI X and 
*0 <o the bruin wtiere ihe information is KirDcrprcLHl u-s- 

lAftC, 

Snretf (gMaction) 

K.Lwplnr Celt* lie within I he mueous HiL'nihrjuiL' lining I he 
nasal] euvilks. C'hmfcie-jls responsible fur srudll dot-sull'C ici 

nuctui and stimulal* iht fine nerve fibres of the olfactory 
mm [I) in dose contact wilh the mucosa. These libra cany 
nerve impulses diraigt llw cnbritann pinto of [be cUmumd 

hum: di die back «f eIilt ryulcadty lit Lhc olfactory bulbs of 
the fMrain where they are interpreted as smell. 

GustaLory and olfactory cells are known as chcmo- 
rvaeptcir*. GustaEkm is chisely Allied to olffuCLitm asul they 
Liilifn work Us fete I her. 


Sight 

I lie eye houses reccprof cells (phcrtojwqptorsi adapted to 
respond to High! and so hring jhtwi sditai- Etch eye lies 

wiEturi a hu:iy "rihil in I he - k nil!. latere) In Lhc fldsail CuUtics. 
and mslral Lo Ehe cranium. Iife the dog and cat the eyes are 
dim-vied forwards providing j wide field of binocular or 3D 


vision. This enables the infernal 10 local* objscti aecuriiely, 
which is importonl in predatory spras. 

The eye (big- 2,27) comprise* ilira main puls; 

* Eyeball. 

• ■ 

■ Extrinsic muscles. 

■ EvrliiK. 

« 

The eyeball 

This is a globe-shaped structure nude of three layer*:. 

■ Sdrn- 

* Uvea. 

* Retina. 

SctOFS A lough fibnno outer coaling whose function 

is In protect I lie inner slnielures. Thu iinleniir sncEti of' I he 
sc Ic r;i is che transparent cotmil which allots light into the 
e>c and play's* pul in focusing lighl rays onto the relina. 

The cornea is covered in a ihin layer of -epiGbetiiun culled 

lIil i'4HljUD4'flii| U. I JlC JUUCLKHL buIWULTI 11'. 1 -' sdciU Mild tXM> 

nea is known as [he llmlbits. 

UV9S A vmailar pigrnentod middle layer cmmiurip of 

[he following sLrevLure^: 

■ Choroid - darkly pigmented, containing hlood 

which supply all Itiif internal structures. 

* I apelu-m luL'idum - area Lit" yellow-green irideMiLEit cells- 

lying in ihe dorsal pari of the choroid above live nit of 
ilie optic nerve. Its function k to reflect light hsick Lo the 
rctinij maUn| use off low light levels and irnproyinf nishl 
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Upper 

«y«lid 


Limbus 


Pupil 


Third cyel* .1 


L *r:n- r rtal g land 


Ferni* 


Lower 

eyelid 


Scl'ordi 


CM« h. v 
nody 


lip. 2 .IT mil well on Ikraiifh thfi-eyi. 


Choroid 





Vitreou& 

tumour 


vision \iotl m.imm.jh., cvL'L'pB nun, h a \c a lupcluin 

lucid um. 

* Ciliary l*nd> - thirittuoil pun, of Hue lira which projects 
tawanls the centre of the eye. h cvmshcs of ihe ciliary 
muscle uhkh h linked 1o the lea* by I he mperowT lifts- 

hh-ilI, This arrangcmcnl in ruspunsibk: I be lxhUL rolling lhe 
lliickr&css ttf I Imj k-n>, 

* Iris - umitiuB anteriorly from the ciliary body. The iris 
oontaiiu pignxm cells -and smoolli muscle fibres whose 
function is loconslrict and dilate the pupil in response to 
dunps in light biEcunly. 

* riij.ii lonncd hy Ihu free edge of I lie iris und allows light 
to reach the lens. I ts dupe is duraolerblk of the species 
- cals have verticil] slits and dop have round pupils, 

* («im char, Uarappurenl anterior scgmcnl of the 
librous liswc of the eye. 

Retina i Ids mnemunsl layer contains lhe pkoLCiKsjtp- 

tor or liuiii sensitive cells. Hi omuah of the following 
layers: 

* Ganglkih cells - IrarkunU nerve Impulses ll> the optic 
nerve (IJj. 

■ Bipolar receptor cells 

■ Photoreceptor cell* consist of two types niuncd accord¬ 
ing to I heir stupe; 

III Rods black white™on and uighl vision. 

(2l Cwkh colour vision, 

■ Ptpncnled cells Ivin# dose to the choroid 

Lighi focused on to ihe retina by the lens travels through 
(he layers of cells and stimulates lhe photoreceptors. Tlx 

rcsullung ittrVe impulses puss hack lo Ihe ganglion os'lls, 

which tniuDiil iIlciii via the fibres of die cplk nerve jHI« 
to Lhe brain. At the esit of the optic nerve is ihe vpik- disc 

(i r i|. 3r2T) this jii^i contains no photoiweptofi, 

I lie ecuLrjl euvilv of I lie eye is divided min Iweschambers 

by the crystalline bkonvex lens surrounded hy Ihe suspen¬ 
sory ligament uiul Ihe diary body (Fig. 2.27]. 


■ V ii N-r l i it olumbiT ffintahli Lrjn.s|iiireiLl watery fluid 
LTklleil uqiHMHUs hmiiHHur rtJlictl is secreted hy the liIuj} 
body Land drains oil I of the eye ha elk into ilk; CtrculaLiOit 

jt lhe limbus. 

* Posterior chamber - contains irumspeuml jd(y-likc fluid 
cal led vflreoos humour. 

The Function or these fluids is Lo maintain the ahajw of lhe 
eye and to provide nutrients to lhe Miwtiins of lhe eye. 


The extrinsic muscles 

The eyeball is well supplied with ckUtitbc vnuselea. These arc 

Strutted mia^rles which ongiiuile on lhe sdw+l and mscrl on 
lhe pcrutsteuGh c»>l the bOHl uf the u-ftnL. they are HSpslft* 

si hie for the fine movements of ilx eyeball. The*c move- 
meals are coordiiutod to pmvida 3 D or buwculflf vision. 
The nerve supply to these muscles is from cranial nerves Ell. 
TV and VI. 


The eyelids (Fig. 2.2?) 

1 lie eyes are esxriLiijI lo ilk: •■nrvival uf an animal and I hey 

must be protected From mechanicjl damage. The ptisbeniotf 
iwo-dunbof lhe eyeball Iks within the: bony orbit while the 
eyelids protect (he anterior third formed by the cornea ami 
coujunciivu, 

E’.ieh eye has an upper Lind I"%ilt eyelid w Ineti are jrurbed 
at Lhe medial cafllbuei. elinse to lllC iLose% aild lhe lateral 
nnrrtiiff. Both eyelids comial of pabpvbral musclt covered 
in luiiy skin. The annex surface is lined wilh a continuation 
of lhe epithelium forming ihe vinajundivu, On Lhe ouler 
ed«p of lhe more mobile upper eyelid a row of eilia. 

lh ifi l! ushfi- Lying 'Ailhin I lie Iseitie nl lhe tryelitls UTV 
lhe !yleilK.i|feihaii ^Lands. which sOeCCLe tl n id u? liihrieaLc 

and protect the -eyut 

Deep to the upper ami lower eyelids and lying within I lx 

riijdi.i’. i.. mill ii ■■ is lire Htiinl eytdiil. nr nielilulin^ nu-tfii lu a ia- 

E Ins is a T shaped piooc ol earlil-ige waLh .associated smtKslh 
mUbde and elaodular uild. lym phuidi Liisul - . I he cyelul moves 

ftcrosa, providing u thiid protective layer as cht other eyelids 
close and Lhe eyeball retracts into the orbit 


The eyelidte aixl a&societed ayelaahae trf the dog 
may be aflecled Gy several inherited conditions. 
These are entrapton - mturnlng eye ds, ectropion 
- drooping of the tartar eye ds, and dlstichiasis - 
ectopic eyelashes. Affected dogs should nol be used 

lor breeding 


The ronua kepi clean, moist and supple by sccmions 
lH* tuars from I lx Ijminut jIumL 4in Ihft cldrsoliilCTuI surface 
uf the eye hertteath Lhe Upper eyelid. Tears flov, jictcms the 

eye. drain into a pair of openings aL lIx meslial Lunthu* and 
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I'ilj. *.*H J ornuciiMi-nf (Ik i mare l«i the jenna. i rawa fnxn I'ln.lip-. 

ami Chillon. MaCht, OUP r 1441.) 


then intCH Ihc nnaoJIsfviiia] dwt which runs (hrough !he nasal 

cuvaly Lli op-n 1 n.N 1 the nostril, 

Formation of the image (Fig. 2.26) 

l.igfel ray> from nn Objttt paw: 

|l^ ThfOUftll ihu i. i.iniL 'ji ;lim 1 Eliir jiupiD and hi I the hns. 

* I lie Lufftuu plays a purl, ui kkuwie Che liuIII i.nik> 

che nftiaa. 

* The iris, aliens in size ^nd controls the aituvuru of 
light entering the eye. 

* The curvature of ihe lens is allmd by the ciliary 
muscle* And Foeu^s I he l ight rays nnlo1 he rttina. 


m hairy win There ure Fewer hair follicles on Use inner 
surface «l [he flap. 

The shape ol lIk pmiiii as ehjaraLiemriac nf the hived The 

wolf, from which the domestic; doe evuKifd, Jus upright V- 
stuped cars, bui years of selective brawling haw led m ihe 
development of a variety of differed ca r shapes. Mini cats 
haw pointed upright cm, 

Both partnae are very mohile anil ran move independently, 
Viliieh. idioms ihtrm lo pick up snuncl waves I'mm (he envir- 
LifiiiIltiI L 9 iriR.i To be used as a ihlutl-; of facial eAfiression and 

communication. 

External ear canal ai» called t \k eternal uuditory 

meatus (Fig, 2J-9)v This k farmed by an incomplete tube 

ui Larlilijiyi: LoimirctmL 1 Lo the pinna 21 mil al ils distal end lo 

the aowBlAC process of the h mpank hull a of [he sku.IL. Thu 
euul runs down the side of ihe head and then Huns in- 

u aids lo ran IiorL/onlally. Dl tumnniLlus in the tympanic 

The canal is lined by modified skin with Lew hair follicles 
and many cfiruiiiinoiis *tarnls. which secret* wax to prcrtrtei 
[he ear canal from damage. 


( 2 ) Through the lens and are focused onln Ihe retina. 
i Through I lie laicis ol ilk* iL'liua afld liiE [he ptlHilurr- 

tv|rfr.r evilh. some light is. refected back Lo the retina by 
(he [apetam lucidum to stimulate more receptor celts. 
(4) Resulting nerve impulses, generated by (he pholorecep- 
lors, travel along ihe nerve libras of Che aptic mw fil l 
lo Lhe brain 

(J) On [fee veailral surface of llie braul. a proportion rf 
nerve fibres cross via (he vptie chluKim lo opposite 
sidet of ihg hraia so (hat each cerebral hemisphere 

TULL'ivm infnrmalion fmm both eyes. 

(-61 I iifi.t’i 1 iLii 1 u .131 is carried, eq the ivmiuI ooriex of die c«*> 
bral hemisplieres where it is inLerpreied as an image. 
The image formed Lin the retina is inverted. buL (he 
brain automatically rijiidilk‘> it. 


Hearing and balance 

The ear (fig. 2.2*1)OHUSiu lUBplOfS adajULed! (O KSpOikd lo 
sound waves ind to the movement of Lhe body. Ai mam¬ 
mals have two ears empnring Ihne pari^: 

* livtiemal uur. 

* Middle- vur. 

* Iiiiht car. 



VvrLiL'al c-anHL 


Endolymphatic 


Malleus 


SnmiGircglar 

canals 


Couh 


Utricle 


canal 


Horizontal 

// 

T-yinpsoie / 
msmbrsna / 


Stapns 

/ 

Ov3l wi 

TviKMNt bulls' Auditory {EuBtavhivn] 

lubit 


The external ear 

Pfm W Also called (he ear flap (Fig. 2. 29.1. Each pinna 
consists of a funnel-shaped Bap of cluslie eulilinip ewered 


I; 1 Mem uranoiis labyri nlh 

Vf/3 


hi*.. 2 . 19 1 C~eim>hti 3 uiii»rt chrtMii.li ihe -.mi 
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Si mud wave* are ptckuil up hy I Ik; |Miiiiyi. tJavel down the 

i.'\I:ltiijI .mil iI■ ir*. meuliiN md cause lhe tympanic imnihf;Mlr 

in vibrato. This itarta the auditor} awkfes vibrating. The 
ihii lI ossicle, the ■dapts. vibrates againd the oral window 
-of die inner car causing first the perilymph and then the 
i-ndnh in| pli to move. Movement of the cndn-lymph Tweaks' 
the bur cells of the w\Lmm dF C’nrii and in.iifcfi.ta nerve 
impulse*. which Crave! iilong Lhu llibru* of the nidllcar braiii-li 
of the veHtibukjtijehhraf nerve 10 Ihe brain where they are 
Th& FftiditfB HIT interpreted as soumd. 


Iirll^mmation of Ihe ear \s common in both dogs Or'id 
oals. Otriis externa is inflammation bl Ihft external 
ear. otitis media is inflammation Of lt^ mptfclle and 
otriis inlam-a, which may ifivQMe loss W loanee, i3 
inflammation of INS Inner ear, 


I his Ik*. otainly ivtihin the tynvpaak HnlLn of Ihe puirnus 
lanjuni hone- of the skull, and is lilted with air. 

Tympanic UKfTJbTEfW as^ L-.dkJ the cardnun 
(Fig, 2,2m Fins i* a LhiiL aemii raiLsparent menifoiune 
whose fuiivLiufli is lo- eoawy flic vibrations caused! by 
sound wave* Train the extemii! to the middk car. 

Auditory ossicles Thw snail bonus (Fig. 2.29.1 

linked by synovial Joints tu form a flexible chain lying 
acmi* liiir donal put Of tlttf middk ear. They Bit tihC! 

- MsilU-iis or Esuuiiult hi coHUieL wiLh thu Lyitlpfitiu; mem¬ 
brane; 

* Int'ixi- Lie ainiL 

* Stapi-. or stirrup i u contact v. ith the oval window od' the 
inner ear. 

Their fund inn is to IrauRtiiE ihu vibrniums caused by the 
sound vases ln:>m the Eynipmnk iiieinbr.nie to the inner ear. 

Eustachian tube Abo ailed the auditory tube. This 
is a short tube eoaiecliqg the middk ear to the nasophar¬ 
ynx. Us function is to equalise 1h^ air prtntms Cm dilwr 
side of the lynpnk membrane, enabling iL in vibrate 
I'rmrly ami so transm it I lie w>aifcd Waves. 


tridv anil si unite These are r£*pu risible tor maintaining 
the position rtl the hudy when standing Still. Tlicy arc too 
sjie-like structures in lIk centre of the membranous labyr¬ 
inth (big. 3 _ 2 S). tach ctfiitairjd a group of receptor cells or 
maculae surrounded by icily. As the head moves, the jelly 
responds to the pull of gravity, moving the haus of i he nr- 

ceptor cells and maLiati ill nerve impsitsc^.. winch liaVul 
alcmu lb? 'iL'slihialar hraiiL'Ik of \hc Vfiiti.bllUxochleaJ nerve 
lo ilu! brain. 


tonfik-lrcular canals These are rapQOMhle for m4iHneiAin ingc 
balance w hen uioving They jre three each nnu dc- 

scriHiqg (vcMhirds of ^ circle and lyinu ^PFnmmaidy ul 
nyhl flligfei LO uuL-h other, huuh carnal is aiiachcd. to Lite 
uln.de by a svdling known js ah ahipulla. inside of which 
is 4i group of receptor cells. As the iinimul dk^ eudo- 

lymph in I be senuuiruulaT uana ls moves. Lwc^ikang Lhu lun rs 

<rf liu-" reeepi&r etlh and inituiiing nerve impulses. These 
urc- cairied to the hr jni by the srsiilwtar br-jirc-h of she ves- 
ufatdocflcftiJe&r «rve. Within the brain they are anterprelod 
dnd relayed to the careMbm Impulses are then sent to 

I he skeletal nuiaetes, bringing ubnul Uw iipproprailc mus¬ 
cle niflH' me fits noe^ssary In mainlaiiL halanH.'u.. 


The inner ear 

This lio> wi I hi ii lhu Euinpuial Ixmlc and COhsistS ol alk ililtcr 

inLint>TaiiLius lahynikLh iurfuijiidsd by an outer bony labyr- 
inlb (Fig. 2.2'?). ’ 

130 labyrinth This 5S "caned D«r of Lhu bow and 
closely Solh'ws Lhu sluijv rtf Ike aiuuihiljcirtas labyrinth, ll 
iZCmains purily rnjili. wkidi flows around Lhu outside of the 
membranous lahyiinth. h is linked to I be middle car hy 
two membranes ibe round and oval windows. 

Membranous labyrinth ihb is a syvtcm of inier- 
eonneeling tubes Idled with ewMfinpb. Tmidc the bbyr- 
in Ih are groups rtf -a!usury reuupErtT oclK adapted Irt 

ru?tpcMHl tu sound Lind inoventeht. Frojeciing from each cell 
is a halr-lilse structure and touching tbe bue is u nerve 
fibre from the mHbolocKMear nerve Illy 
Tbe membranous Ubynnih bjis three pans. 

£ iichfti'a I hi-., is rch|H)Dsihlc for the percept ion of sound 
a ml consists of a tube arranged in il vcnlrcl spiral similar 
to a snail shell Inside is a group of Edsory recqrtw cells 
known as the uf Cod, 


The endocrine system 

Thu ipndnunnu vysk'i:i I'unns pari hf I lie rugulaLury rvy sLuni uf 
ihu hudy. A surius of tsnioerbw £laitdh scctcec duniioal mo- 
icngcfs known as bojnuaH which are carried hy the Wood 
to their tarEd organs Time may he Mine distance aaisiy 
froni ihe gin ml, 

I InrTnunus rugubtc lhu aClivily of I lie Liry.cl orgiiTi, v. Iiiuti 
ruMpoibda only lo that jxiriiculaf Imrraone, laving all otJici 
organs unaficctcd. Tbe response produced by hormones b- 
slower ii.nd lasla longer,, mid complements fhe rapid and 

rulalivdy sburt-hved, ru^punsus nl ifriir u^nuus xysLuni. 

The endocrine glands arc distributed throughout the Wxly 
■imd may secrete more than one bnrmone Il ,_ i|5. 2.30k 

"Pie cimIliljuiu jria rwl& are: 

* PiluitHry gland, 

* Thyroid gland. 

* I a uTalliyniid gland. 

* Pancreas. 

■ Oviry. 

■ Tesics. 

* Adrenal glands. 
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Anterior plufcary 



lig. l.AU QMnpdncHlbflf iIil- enilLtriik: jrpsigi 


Not nil hormones m secreted by end4 _*nj rJn l: glands -some 
arc produced from tissue within another organ. Hum 
include; 

1 1) tiuvliifi - prtKl l»d by I he will of the FtomKth As fowl 
enter*ilk stomach, giistrm alnwl&to Ihc nrleiLVOl'gfl^ 
Lr it | Li Ill's I'lUfO the ujnLtk: uLnidi Mini digyslitni Krutnh. 

(2) Secretin - produced h) ih.c wall of (he miiu.II intestine. 
As food Enters the duodenum from ihc stomach, «crc- 

Lixi sti.imilii.lcs tlii: stHircLktn of infect inn I Mini piincru-jiiir 

iukch. which continue ilw prooss? of digestion. 

1.3) Chart-wile poaadotropliiii - produced duiiiiy pret-miiftcy 
h y Itur ectodermal layer of the chorion surrounding the 
wnqHWr U helps io nwi«ntiiifi the corpus lutcum in 

(lit 1 nviiry Lhr-ngghmiE gi^Ltonn. 

14) l.rylhniptML'lin ur L'r^fhnipniL'tii' slimulutirvij furliir 

produced by the kidi3L - y in FfelfKrflU to lovi teveti of 

Mood oxygen. ll stimulates Ihc Kmc marrow to pro» 

duo t efyllifdcylex nr rtd hlcHxl cells, 
fur' dtftiil? ut ciklm-TiBiL uJiiiidx and iheir □smx/iu.I.l’J luir- 

tiuhkl see Table 2.1ft 


The blood vascular system 

This consuls of ihc following parte: 

* ISIliimI. 

* The heart. 

+ C Ircukuicin iv^ hi. 

Mr! hi 

* I ^mpharle system. 

Blood 

Tlk: Functions of the blood arc: 
f I) Transport - blood carries; 

* Oxygen to and carbon dioxide ray from the tw- 

iu.q, 

■ Nuirk-nts to she Lissues jnd waste products of ineiu- 
bolism away from the tissues. 


* Homionce secreted by endocrine glands Ln their 
target organa, 

p Ertymn to their si ic of reaction. 

(1) RepjlaJinii - Wood is rafranublc: for controlling: 

* Volume itnd osmotic balance of the body fluid*. 

p Body temperature by constriction or dilation of 

(knphLTuJ Mmid vusvLk 

* Acid baht balance of fluids - iliM- presence or buf¬ 
fers* Cpjt bicarbonate in the blood regulate Imb of 
hydrogen ions in plasmii. 

* Blood loss hy I'lw L'toiLinj! media nod, 

(3 1 Defect the white Mood inrlb am responsible lor the 
body's defence* againi-ii diseam: ;uid foreign particles 
■such as ba-ctcfia and viruaev. 

Composition of blood 

Blood is lc ipL\iuli»eJ Cy|if of liquid CLiruiLVlive lis^nt? tcifi- 
sisling of several types of bknnl edit suspended in a fluid 
matrix catted plasma (Fig. 2.31 j. The pH of blnod i* 7.4 and 
it occupies about 7% of the total body weight. 

Piasma ihiii \% Uic fluid pun of blood and lakes up 

uppioximutely 55-70% of blond, ll DnvtBb mainly of 
water containing dissolved substance? that an in iIil- pru- 

fttt ut being truxr-iporllL'ri □round |hc body, 

PlilHIlLL CLinluill^ 

* Writer - iifatiUl 

* Pfarna protein*. — albumin. prothrombin- fibrinogen and 
globulins. Tlksc Lin." too Luge to out of Lbe hlcHHl so 
they help to ma in tain the osmotic pressure, jje. they p/ L - 

uiil c^LV.-iNive fluid halving lhe Mnnd 

* ovygeifi and Ciirbcoi LlH?s3dL’ Ibe TniijsmlY nf 

ovygen is carried by the red Mood celts. 

* KlmralyiFK mtiuia. potassium, calmuin, rnagnesrum, 

chl^rkU: ;umI hicjiTbiiHi^tu inns, 

* ^uJrk’ill* the PilkIlkiL* h?I diueNLioik, j.e, unninci^ netiSs, 

Ruly adds and glucose ,irt; transported to the eetls in 
ihe pbmn 

* Wpif [wiidijH*ts the wspI-c products of Uw many meta- 

balk proce?l£? B >§UL*li ;is yrt;i mtkL -LTL-iilini ntf, tr-Tins- 
ptMied. ah lIil* pLishLM Eu the LidnL'y and lc> the liv-^r for 
excT-ction. 

■ llarmoBCK jimil nxymcie i he hwTuonw -tire secrded by 

LnldixifartL uluculs dareelly itlNi I he Mtedstmm iiml are 

t/u^portefl Ln Uk plusnu to Iheirlirgel ergau. 

■ \nrihiklH^ and aalitovin^ - form p^rt of the body's 

diflienci! sysLem. 

Blood caffs Than aft three typtt of cells (Fig. 2JI) 

suspended ■u iihin Lhe pLisnM: 

■ Ejrjlhnwjilot. or red blood «lbu 

■ IflKflCitci, of whit** WihkI t'flN, 

* IhnwiilHTi-i u, l k. i,if plurflcK 

ErytflmcM^ These are responsible for tranaportmg oxy¬ 
gen from the lungF- to the tissues of the body. They are Lbe 
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Blood 


Soi-its, 




Cel! IVBgnwite 


Erythracyt 


Lt*ULLX 7 yK«S 


Thrombocytes 




N^i/lrophilr. 

Fk IJfcl The ctIH of ilw Wwd 


Eosinophils 



Manocyt 



Lymp 


nuisi ituiHfOLts cf (he hlonMl cells iahmii huH'ioii per 
ail). Ed^^hwxylH. sic snn .hl I (sewen cHam-icr fr hawmeaw 
discs v^iih no nuclei. They ctuiuirik a coruples pjoccrra pig- 
m-ent c on! a ini iif item, vailed hueiiinglohiin. which jov^-i 

them I heir r in! Cploui. H&UUglDbini CODlbinct wilh nfcygL'Bi 

■n ilk; lying capiHanes, which is ihen imnspnmd around 
Ifae body fey (he red bdotfd ttll$- 
Enthi’OfwjifsLs is the rurtnaiion of erythrocytes. This takes 
pfluce m the bone marrow and ih controlled by ifoc hormone 
crvihnnpmjlln secreted by the kidney ip mQQim to low 
blood uiygeo lewis. 

BrythHH^B are formed from nucleated. oclls known as 
t-nlhrohlasK As the nucleus Iscgliii t<* shrink, the cell takes 

up ha HP Og It ►bin and is lIilci Called il nonmfcllrt. The 

nucleus contliiLiR to shriai k until only line Ihrad* remain 
- ihu aft known ti* Howell Jal> bodies and die cell is 

calkd a ri'CkuhkHlt, Reticulocytes may be seen in ihe cireu- 
LiUrOn if (here is :i shortage nf mature icd blood tells, c.g. in 
Bonve types of anaemia. A.s the nucleus completely disap¬ 
pear^ i lie cell Kwomcfl a mature erythrocyte and passes 
into Lhc tiftuhnion. Circulating erythrocytes have a llifapuri 
of about 120 diys after which they -arc destroyed in the 
spleen or liver. 

EryUwotteat -* Normoblast -* Rd'inlwytc Siyihrotyte 


Leucocyte* These lit n we tea led cells and arc far levs nu¬ 
merous in the hit**! than trylhroeytcs. Each type of leuco¬ 
cyte has a spuLilk: hlncLiCMl but they flit all involved in I he 
K:kIv“s defence system. Leucocytes cun N? d-nsrified araewd- 
ing lo whether they have gniuiJiJied nr dear cytoplasm 
when stained by ■Rofnajnuvrsky slams: 

* t ■raniiliKYiis ikutcophils. eosinophils and basophils, 
these make up 715% of the lenrcDcytcr and liint visible 
granule* in the cylopturai when sUdnaL. They have irre¬ 
gularly shaped nuclei and are referred av pidyiiic>fphcy- 
□uckroytes ('PM his) tn , polyii i iOfplis L . tjiauulocyles have 
B liEcrpan of ahnol 2L days. 

Ciranakieyces caii be further classified according to 
whidi tyjx- o[ stain they take up, i.e. Ewutml, tteidic m 
basic (Table 2.11). 

* ApanulocylH - monocytes and lymphcieyies. Agranulo- 
cytes do pot have visible granules, so have dear cyto¬ 
plasm. Thar nucki an: more uniform in shnpe (Table 
2 . 12 ). 

ThromftHPcytes These ire cell fra|ffittHs produced from 
cells in the bone marrow t-ulkd m>L > ^akii i yneycas. They arc 
TUimirriius lib the blood (2000-3000 pet ml) and arc in- 

vedved in Lite bli.HKl vi'MlinC. ftttchsilMl. 


TaM 2.11 Types of granulocyte 

Granulocyte 

Numbers present 

Appearance 

Fundlen 

Ntouimptite 

Mam jUuTdaril WBC 00-75% al 
teueocytes i;500CS-900a pflr mij 

CvtoptasmcgraroieB dg 

ncc staai (reman dear). 

HjgPp I^S marly 3lW£& 

and are ftegmenled 

Phagacylcs fu. cnqull niieio- 
angamms anil- lorei-pl 
parltcieat Can moya irom 

Wood Into h59tws 

Ecsiroptils 

ifiixws 

Op's plasm c granules start 
wilfi an acidie dye (MWi) 

and appear rad 

UMai iha alerg*; resdoftsea 

and sec^ae a nr.-ml la mm awry 
substances. They ant also 
nvcilved m “lie respcrisL 1 Id 
paroailie mfetliorrs 


Rare l0.5-1^i c4 IfrufiOCyies-) 

CyKHgBismfe granule 

Canton h^trimrn which k 



Miim Kin .incline |baste) dye 

rrvelved in inUammahcri and 



sind appear blue 

altergie leacnoos* Atso 




oooialn hapann (Bmcoasjuiani) 
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46 and physiology 


Table 2.12 Types of agr^nglgcyte 



A^viMkKyto 

Numb^ni. pre*?n!: 

Appearance 

Funellon 

Lymuho-fclc:; 

Mike up abon ^0% of 
ciri&iiatlng liucncylea 

Largsa mid m «sJ rTOkmcfesT 4fV -a 
narraw rm al cy1nf>$sm 

tomantiy 

There are two types: E3 lymphonyl^fi 
prodbC4 aniibedies. T4yrnphocy1» 

are involved in Ihe wliJar 

immurHji n&spense 

MOfsiCyl its 

or -circ:i.Jal#>fl le^coywa 

Largest IcLicocylc. C anr 
C“dCKiLaain wd'i * arge 

bean-shaped nucteua 

Pftasocync 

Spani 9 shun: lime in cireutaikm 

bsilorn mpmg inte USSUH WrhSr* 
they malum into nui^rQppis^ea. 


■ HwmopoiQsiiE is the formation of blood cells. 

■ is specdi daily ifie production of 
red blood cefis Thw a» two types of 
haemopoietic tissue in cha body- 

* Myeloid tissue - in the red! bone marrow 
PKMhJMfe erythrocytes and granular 

ieue«yt« 

* LympfhQid tissue - fyrT'iphaiic tissues such be 
\m lymph nod« and ipieen prOduO^ agranular 
leucocytes. 


Blood dotting mechanism 

When ii blood v«.scl is cfiuiruiged. the body is Lshfc Ec> ‘plug 1 
the wptuid with a clot of blood, preveiiciiLy exeeswic hUxxl 
Ims mul ih.« entry of mimH3rgiUU*rrvs The blood dating 
process involve* j em-njpJiLaflL'd oi^'ade of c^enh invoicing 
several durclng fucinr*. A brief suoimiry ul iSig= -events ih;n 
lake place is us follows: 

11 > AI ike site of a v, mi rwl lb? IliriMTifMNzyCi.^ release 4111 

Cfl/:‘i si iL' Liilkd llirnniliih|ilLi-.liiL 

l-'f In IIhC presenCL- of iiitiiinm h urai calcium inns Ihromhu- 

phirtin con tens ihe inactive plasma protein pniihnum^ 
bin Co I Ik Mclivi; form. I h Him Rijn 
(31 ThfLinihui Mftvwts iIm; soluble phismu. protein fibrirwi- 

Kcll LO [he insoluble lilirin, 

( 41 The fibrin forms a raetbwori of fibres across Lhe site, 
which trap red blood eelb. forming: o dot. 

Sub&mnuei ihat interfere wish die blood clotting: mechan- 
iwlS me *_■:i II■_■».I m iiliL'iKsigudiiiils. SnrrK. such 41 n heparin, occur 
naturalty in Hk body. while echin-s, eg- enEnite and ei by-ten? 
dtnmLnc Lccr-u artXStic .iuwJ lEDTiAh can he used Bo prevent 
Hood samptea from dolling. 

Ii j hkwsil snmple is alkiwnJ bo dot naturally, ibe clot will 
form -a compact m.US le;LYihg a dear yellow liquid eujtpil 
*crum Scrum is the s.jine ax plasma hui wiihauc Mil- dolling 
fuctors - fibrinogen 11 rack prothrombin.. 


The tmmune system 

The immune Syrian is responsible fur protecting the 
iiuicifeiii fit™ disease or damage from fur-den maieri+iK 
l'i ihe ability in mognijK nnylhing chat a TurdgiT 
Lo the body, i.e.. m*\ idf’, and ii ihcn producer a 
specific Tesponse to the particular inv+ider (called anli- 
Krtm) ihhit is causing the threat. The immune system 
employs n number of mcchunihiais to deal witfi the 
probJem; tome, such ns phagocytosis and blood dulling,, 
have already been menlimral. However, one very specifiL- 
responsc is die production of pncHdns called antibodies 

or rniraUflCflohulinB,. which act t a nculnihsc u specific 
antigen. 

Ancil>odie.-i am pr uihicosi by lymphocytes* There are two 
types: 

* T-iymphKYtc* ;itc formed in die bone marrow and 
Elliilunr in Blue Lhym ils 

* llTyinptiniiyli** ;ire formed and mature ill the bone mar¬ 
row. 

Thus there une I wo types of immune respepiuc. 

* 11 111 in *r ill iiinriuik rispiiiiu- It-ly nijitwK. 1 ! W* produce spe- 
■rilic amiinHJiL--. ihai eonthme w iih the iinLi^en ii mi 'neu¬ 
tralise' it. preventing It from causing lurm. 

* THkiediiN iiumnrw response T4yihpfctPtyl*r+. [ lur^c 
aic able cn Kcopide in reign veils iind Bhe body's own 
Hlbdujl have been iavadsd by viruses cn ii ru carrarems. 

T-lymphcKylM lire ncM confiaad to LysisphuwJ Lissue hul 
arc iihlu to move ircmrd in ihe bLood. 


The heart 

The heart is ;l I'niiT-ehamhered muscular organ chan punofH 
che Wood around Bhe body Bl'ij 2 32). The heart lies In the 
mediasLinum wdhLu 1 lie dioruciL- ^iviiy. It i=. conkaJ in 
sfaipe und il lies at u slighl aaglL- in chu ihuru.i aiih lu 
bu4e siLuiited craraMlorailly above its. apex. The he*re 
lies jLtia lli iIk left of iIlc midliiw wii-h iK npex nc-iir the 
slerauTii. 
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To tXRtp' 

To lungs 

From ajngs 


From lungs 


Pulmonary vmns, 


Lett arlfiurn 


Aornc valve 


La Ft 

a1nav£r£riculfr 

valve 


Left vfiffliidfi 


Cranial vena f-dvfl 
Ftflmgnic valve 

lArghfl alnum 
RigW 

alftovertSricLi#- _ 
VUW “ 


Caudai vena cava 


body 


ftghl veilnde ~ 


A-r. rl n 
Pulmonary artery 


To 


fw£. I.Si I he itmdiK of the heart and ihv dirafliOfi of NvhhL flow, i bdm n from B. I. SmiLl. Cuainc ^wf-.wi-L I ijtpm fl|c, Willium* A W ilkins, 
]M.k 


Heart structure 

The heart is completely inclosed by a doubtc-kayeral mera- 

hrii iLs 1 c-lHed Mil* [KTicanJiuift. 1 Ik! tl’iHOT layer of Lllh- Ihe 

vpirardium. is a serous Til l 1 iTihrjnc and directly coiert the 

heai-L wall. Wbthin the perkurdiul cavity js ;i link frtwttt 

fluid, which lutoricatH ihe bean as ii be&tt 
The wail or the heart cmui-tis of a layer of cardiac muscle 
l|>e iiiitYK^rdiiuii. ij.tuL a iliici iiftncr cpithehal layer chat lines 
i he li-j;irL die u*d«cartlpiMi This layer h cvniinuuus wnh 
ilu; endothelium lining the blood vessels. 

The heart is divided into rtgfrt and left rides by u partition 
called the sc-plum Lush side is divided imo Iwo chambers - 
the Lhin-viaDed eoHocling chamber is culled the alrlum and 
the ihicforrtwulkd pumping chamber is the n-ntriek- I Fig. 
2 «32i. The right side of ihe bean pumps blood into Hie 
pulmijiiarh cirmlui iipii (carries Wood from the heart to I he 
f u ii u:-« a ifed hack], the left side of the hejn pumps Wnud into 
the iratefnk cimilflUoil (cilTiPI Mood all around the taxly). 


three fibrous tissue cusps. Also called the tmnfiH 
nht. 

* lie left ^rriiiiVf nirieiiluj tuIve- bus between e 3 il~ lefl 

alrjum 41 ml left u'nlnck uml comprises Iwo cusps. 
Msn called 1 lie lm/irtfiid kH mi I ml vafft„ 

ll is the atrioventricular valves closing that can he 

hound m I he lirvl IkiitI suuild - luflib. 

i2} At 1 lie: base of ihe tw* iciiiijor veuds leaving ihe heart 
are Lhc H-ntliftnir valm 


I Hh.' 11 ij1 111 i• 11 u i *- valve lies ill ihe of the putocm* 
jry artery and prevents Ihe backflow of Wood from 
the pulmonary artery to the nghi ventricle. 

The H^HTlk* vdl*e lies ;il Lhc haw nl the aofta ;ukl 

prevents backflow of Mood from the aorta io ihe 
Left ventricle. 


ll is iliiT sc 1 smI uii: n valves cUt-juu lIiul can be beard in 

lhc vui/innd heart *ouikl dab, 


Heart valves 

Within the heart there are two sets of valves whove function 
is. Ui prevent bucktlrtW rtf hlurtd |I'ig. 2.321. 

(|> I Id i>i liun 1 l>c atria and ventricles arc valves., which pre¬ 
vent the backflow of blood inlo the atriu when the 
ventricles eoniraet - ihese are called the airinveniriL-ular 
vahes. They are allachcd En Hie jiLnpillu.n musielm of (he 
vcalricular waH h\ lihre^ called ihe chart at icndiiaut- 
whkb prevent Lbe valwes being turned inside out by 
i he pressure of die blood How. 

* Ihe risib 1 atrinKnlrktjkir nlit Iks between the 

lirthrt alrin and righi itnlridt md LVHiipiises 


Circulation of blood through the hear f 
(Fig. 2.32) 

Dcoiygenated hlcwsd is carried bach lo ihe heart m ihe veins. 
Two major vein f cottad all ihe Mood ami emcf the righi side- 
of I he hearl the LTuniiijd lerau cuia and cuimIliI him lutu. 

* The venaecuvac cnipiy into ihe ri^lii aLniuio. which when 
lull CLininieK wndine Liiro^yeciiiilird hlmx! inirt like niglll 

veMridr via ilk- right atriavonlrtoilBJ valve*. 

* The right ventricle ooriLracls. pumprug blcwd into the 
Fwitaonary irtcn' via “Hi*? puhnonary vulve The -.:eu\y • 
uvlulled, hlond is carried in ilic pulmonary cireuluiion to 

Lhc lun^> 
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* I he Wood is iisn^itulIl'lI in the luruis and is Shell carried 

h. ifk lo the ..ft hitk uf I lie mrarl IT! I he pillnwiiarY luiw. P 
whidi enter the h-lt iiiriuin 

* When she kfi .iinu.ni b- full it ucmi nt-eLs, iLira.-iTi j! oiygc- 

lulled hUxxS mi-.- 1 Ik; kfi wvtrfcta '• in the toft uiriiiucntri* 

i. llLlt l.filve 

* The lull vcninde mfilmwcs and pump* hltKxJ mEu i hi_- 

aiM 1.1 via iJiv JiirliC vjiJyc, winch lorries li e mv^L-imled 

Wood .ill ground ibe budy in the systeniie drcukulsoti 

OsyjperaifHl Mood is delivered to iJic li -.sues .uu{ ike 
ikuiyuLTi-iSud hUwd is enHeeled up by She veins and \\itn%- 
piirk’d hack lo lHe he.irl 

iNb: ilic iwo uEri.ii. a,p she left and riglii. canltBci m uni¬ 
son. as du ibe uvo vprdrkle^l 


Contra! of the hQ$rthe$f (cardiac cycte) 

IJk- ht'iiri i-» En:id« qf canJun: muscle *hLch is a speciaJiscd 
iype iif inmek I issue that bu* the ability So inifiiiLc a cou- 

ifaction Ik ■ HI wilkiu she iiilAcJu itself li.t. suahoni .1 perwus 

impulse' 1 . I he mechanism iJui is ruspoitsjhfc lur h>iii rolling 

the rate of onnlraciion of hcari snu.v_"k |i.e. the heaTitaflSt i* 

* • - * 0 ^ 

called She coodurti«i nrediankn (Ejg. 2 J3|i 
Widiin the w;dl of the ri .util atrium is an ail-j of 1 noddled 

tifflHflg hiiisL-lL- called ih, simuilrial »:SA I moit (Fig. 2.33 Jl 
I his node dckimnurv ihe b.--ic rule «K she heartbeat and is 

referred lo a* ilk; pnccnuLer'. 11 ihc rviii-uAp*-. r^»-| uiT: 1 niOFC 
oxygen. eg. during exei eise, ilk S.A nude wi3l 1 iktumw.' ih? 
bask: rale of contraction so that mure tutyggnu'ied HIlk-xL 
iL-ikK-s die mnwles: during sleep, the SA node will dow 
ilk: hu.Tie Siciirl rail! 

r(l I be S \ node imiliti Idcs- ,i wjw of caniracLion r wliieti 
FPiisses over 1 he walls ol she mrijj The loyocurdiidm of 
the iUrm .ml I ol Ilk? venlncks idlhough physically 

joined, is in?L m ekvLneal xoiihmnLy. It as tcpuiFilled. 
which presents I lie wave of cutiliucLicHi in I he .ilrui 

spreading into the vcntrielfca, 


l-i S he impulse is pissed to SiUMlier ^kx-iuhial; group of 
ltIIv ollgd I hi? jilrkm’urriciilar 1A VI mute Ivins M Ihc- 
j5Pp of (lie inierventneuliir septum. 

The nave ml eu.-n.innn purges down a spceiiiJised urn-up 
of Mbit's called I h e liuiidk 11 P ||k wilhill the iai i'.’l Ven- 
srbular sepuum. 

i'4| fbe impijl>e is then cotiduck’d lo i he a \\'\ of lihc hean 
wlLom it spreads out into the wniridus an kpecialised 
iiL-rse ll'IK LTiSled Purkiijt tlbpw Thus, the k.ive of 
con Lr He Li Oil in the rnyLicartliiim of ihc VHlilJicles slurb 
Tit I he a^K's. siikil sjsiends upwards, U ireiny: blood italo the 
wineries that are si itiu led ut Lhu iu^ol' ihc *. enlndes 

fhsv as ca lied the cardiac cvek'. 

■ I he period nl etmlrjeEinn wi ItliTl the hc;u 1 is LilliC’d s>Muk' 
ujhI Is wlK-n the btood is being pumped into Ihc ventricles 
nr Ilk? pclmouflj) «iiid syslvnue onrululion^ 

# I he period of reflation an She heat 1 Ls v;iIIl cI dijviulr Tind 
is wlwn liner ulaij i*n? liJPinp wjih hlood. 


system 

Tins is a briuwhtnit aetwori of ettarinds i h;ii ir;inqxrrt I he 
him ilI frcun the hfflrt 10 due ttssues, wJl^reoSy t 'en and lULlri- 

enls JIT delivered, and I hen Iniiispo rt 11 hack aga in til I he 

heart. 

The network eotiiisLs of; 

■ ATiCfWr 

■ f'upillarin. 

# V fins. 


The circulatory 



Alt artery is a fdsMmly tarjpe ve-.^f ilj.-is curries hlnad uiukt 

pressure away from ihc heari, Moa .urtcries cuiir)' ii^y.ue- 

nalcwl hlood; however. I Ik pulatottury urlcry cumo diassy 


tinted hltKKl I'ndtn ihs he.ul in she lun^s. Srteiu:* luive 



Hrs fflirfiB 


Slnnalnsl nwte 
Ipar.^n.wiri 


Alni7i-<anb!H:iil.ir 

rradei 



He art nl mat 


5 mr^ir:rii mxle nr®. acWoo polenllate 
spread llvcuflh nrnn which oon&Mt 



Alrl0%4ili]ri0utir ixkLo liras, senGir^ 

IrrpulBflft along cotkIuHt^ 'tires; 

Wi|r4L« COfXfftCf! 


9 iy. J..ft I hi i>. : >nd.ii k TiiHi ir^elijiii-- :'i ■:«! itvf- hixn iKediiiWii hoifi Pm**:-- tit mils :m>! kcl!i,-i, / iff. ii'ii- Sr.-, m.t' in 1 ftiuj'iijpF. Ini cdn. Smauc-r 

liccmnn. 1992. J 
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The tikxxf’vascular ajHlont 49 


Alter* 



OulSi larger: Tunica Udvertlflia 

(iMJIagM av*A elastic iferefifr 

MSiMfe IfiyAT: Tuiliti media 

Smooch muscle and 

£ fibrS&l 

Inner \?y%r, Tcnlwi inlima 

■lim rlmhfHial liningl* 




Virniilr* AmridM 



Vein 



Tunica advcrriilia and (uruca 
meda rntickPiinner. 

Very liEe sractii nuatlc in 
walls & vein 


Qftty I lti tea irilinia pi&Seh! 


H* 2 -M I iif unieutre of .iil arury, vein mid DApilkii). 


(hick rmiKulur walla-(Fig, 2.J4) to enable the vessel todibit* 
c>r wnstrkl. thus changing (he volume of Howl flowing 

Ihrmieli iL. IIIlkkL Iruvcls alune; 11 w jitLltili-; iti pulse?- relied * 

iiisj ihc heart heat. and this ts felt in l hc non suptrlLrial 
arteries -iis Ihc pulse., 

A®, the arteries enlcr ihe liwucs they brunch iind jet 1 *: «nul- 

l?r these ure ill*? urtmnk-s v, h:ch then flOVi inln the ligpil- 

Itary neiwerkt. 


Capillaries 

The capillaries iVirm a branching network in ,|3I liffllH and 
link lliir arteries und Ehir veins. They Jin t ihutOw with Ihin 
wallsennsktiny of j single layer of endothelial cells with mi 
musekof ckitk tissue (Fig. 2.34.1. This means (ha! they me 
permeable to pu injurious and warte product^ which 

diHusu hcLweun I In: blood and I issues aibd I'rum I he (issues 
hack liILci (he hUml. 


Veins 

A vein is .i k hi lively large vessel. which carries blood 
toward* the heart (l ip 2 . 34 ). The walk are tlkinncr than 
ihort of arteries untd they contain less muscle nod riaslk 
I issue. 2 §l-.<nil IlnviTi iluwly iinder I-.fw pressure and vhK-C 1 ? 
may be piLSerll irt some vetm, [he kg. Ill prevent ponhng 

of Mood in ihc extremities. Most veins carry dcoxygeiLaled 
blood from the (issues;. however, (he pulmonary i*im carry 

oeygnated blood hum the lung* back In Ihc bnrl 

The capi llafifti OoUl-iU ta£flh£r to fimn icjiule* nr small 
veins which evenluaily drain into ihc larger veins. 


7Jie circulation 

Th e ctrculal ion in the mammal is described as being, double 
ns blood pusses through the heart twice during one cornplde 
tirauil (Fig. 2.35). There arc two piirts io the circulatory 
wrtem: 


* Svsk'init cimrJij I k>ra carries 0«}' gen. lied hkhxL jirotlfld- 
the body and returns de oxygenated blood to the heart. 

* Pulmnrvflry ^irriilaiiiKn eurric* dco^ygHWicd bbod from 
ihe heart If thy limps where i! b a*ygeiwLcd and Frtunupd 

In eKiit heart. 

Systemic circulation 

trevriil supply Oiygenau-d hkxv: V.i^es ihc kit ventricle 

nl 11 Ml hujirl in I hi* m;fcj^>r Ufrtwy kuOWTl AS !bc KOTtB. This 
L*iLift j iiuinbci uf arCLTifs Lhal. supply ihc serious p^rK 
i>r ibe huik (fiig. 2..V»y In I lie order ihal Lhuy leave the 

aorta they arc ihc: 

(l) Arteries ih^ii supply ihc hurt muscle coronary 
ailin'in. 

(j I KrudiHCTphuIiC trank. Svhidi gii.es nsc N- I lie arleneii 

that supply the Iwud ihc coninon t anptid artorim. I he 
hnchdoccplialic trunk (hen supphes ihc right focfiflinib 

as n bepnmes (he rifihl whchnlan artery. conLinaing js 
the rigid amiBiun,- urlery 30tl Ihen ihc riclU hfachial 
arlerv ns il passes stowiii I he Limh, 

(.31 l .efl Miht ljdan artery supplies ihc I*. 11 IcvreOinih wilh 
hkxxl. becoming the kll axillary artery arid (lien I he 
left brachial artery. 

(4i 1'he aorta continue) (hrough she tlwrjs P paaaing 

LhroUgk cht diuphriigni :intch (he uhdOfTVCn I! nd pel vis, 
giving e«IT brunches I ha I supply I be hnnes, muscles and 

organs of the body. Thao include: 

« A pair of ™ul arteries ihul ripply the kidney . 

■ Oviu-um/isMieular arteries l.hiil Mipply (he goitids. 

* C'HK-Jiac artery Lhut h;i v brunches supplying; the ^-lo- 
m^ieh, spleen, iind Ihrer. 

* t'ramul utrorokric artery ihsii supplies- (he small 
Lntaofine. 

* C'auJal ma^al'L'ink: urlury ibal supplies the large 
inlcsliiK. 


fS) 

ffl 


Ihc lund limb h supplied hy the csSernal iliac 
Whk-h biuiVL'hus intu the luah-r.il urtcrv in ciich of the 


hind limbs. 

A tmj Wr'h of the UOFtsi called the iiiiermi] iliac urtury 


supplies the pelvic organs. 


C opy righted m ateri al 






50 Anatomy and pftysiotogy 


EPufemonary 

«wy 


PossCeriar 

tflVB 



K^l 2 .}& Circular i cm of Lbt bfcwd *nu*mJ Iht birib 


Vhvp return Dfeotyge Bitted blood returns lo ihe heart 
from the tissues in ihe veins, which feUa-w ;i flmihr pattern 
to lhau of die urieiies and often have the same Hurtle- u.r, 
nmJ artery and renal vein. Ttx verm of ihe ptLvk, hind 
llirita and abdominal vinefa all dram iniv» uu of the two 

major veinF of I he Kidv, like Lauda! u:nu caivj, This emp¬ 
ties |piCi:> ilw nglaL atrium ut ihe heart. 

Vunoui- blood returns: 

■ From Ihe held in ihe jugular tdat 


From (lie neck and feirulirnhs in the uephaKi: veins, bra 
L'hial ndib and lHl-ii suIk±o Ij.ii idu. 


11 i hen drain into the cranial vena cm. which nnpiic* inio 
Lhc righi atrium or the heart, 

The a^vjiciifv win carnn dvox^gEvnaiuri hk>nd Ircnn l h l- 
Ihoradc "body wall and either join.-, iJtC t-T'ainal vut'il cav-a 

nr dnims difuctly into the righi atrium, 

The dtoxy^ctiaicd blood from ihe hcwl muwle drain inio 
the coronry vein*. which join H> form Lhu mmnari sinus. 
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The bfood vascular system 51 


Tin: hepatiit porlal system This is :i modified rirculaEoiy 
B^Alcfn within che systemic circulation (F‘ig. 2.35), Its func* 
lion is lo carry hh»d straight from the digwliue system lo 

Eho Irvw sn Ihjl The pniriucEs uf d i {.%■■« N mi ijuiii be uClIlvclI 
iiinnLxhiildy., rjllici IIlmii luiviily to lHJU|Hd1 them nil 
round the rest of the body. 

Veins draining Ifae small trvtesLine empty into the hepatic 

pi^rijl vein,. wHitcbl supplies blood to I he liver. The Eiver I bus 
receives llii? pp.xtuK_Ls nl Lliyestion in I lie hcpuErt: purlal vein 
and Lixyeciulo.l bli.ii.xl in Lhe llcpaffe aftrn,. Waste products 
from i he liver are dr dined by the Pupaiii- vein, w hkfi then 
(lowrs into ihe caudal vena cava. 


Pulmonary circulation Etoay««]aicd hk-sxi i* 

piimpu^l! from • be riphE venlricle of tbu hc-jrl and h coined 
In iIm: limes id die- jiilIiim> uar;i airier} il\u. 2J6). WilJud 

die lung: lis-iUL" Lhe artery divides Into numerous Him: capd- 
lartcs which wrap a round the ill in-wu lied alveoli of the 
lungs. Ouygen in the inspired air diHoses inl« lhe Wood 

ansi caThuu dici-ude in live hlnnd diffuses mlo lhe ;iir m the 

ahulli. 

The rufiwly oxygenated Woud is earned to the left ai/ium 
uf the heart by the giulnuirkary Tekn&» and is pumped around 
Lite body lii the sys4cmic circulation. 



Heart 


RIGHT 


Goronary 

flrte , ne* 


Lefl eo+K-l^ian artery 

■Iio left lofeilmb) 


Paired spinal arteries 
conlinua all down 
rhfr vertc-bral cal uni n 


Coeli ac artery 


Cranial mes-entef i£ flftflfy 


Faired renal artn-rics 


Paired ovarian Of 
apflrmalic arteries 


Cnudml mesertLeriC 
artery 


Lxlcmal il'ac artery |I0 fem&fSl -Pinery 
and tliifld limbi 


Intn-mal iliac artery Ilia 
pelvic viscera] 


Middle SOT-rai nrtnry 


Right subClavien artery 
Ito riyhl for#H mtil 


— Common f.n rntid arteries- 
Brachiocephalic Trunk 


US The main branches of Lht atirta. 
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32 Anatomy anti physktiogy 


The lymphatic system 

The lymphatic sysLcrn id responsible for 1 he circulation of 
lymph, ilk? I issue fluid thsjal: leaks out of I Ik blood c-apillnneii 
and bachft Ihe cells in fhe interstitial spiicc^. Lymph » simi- 

];ir |o p Lisina bal enniuins ipnne lymphnuylys, 

The furKEbnns of the lymph jEk: syslum ail 1 Idc 

i\\ Return excess tissue fluid to die vireulaiion 
(2* Filler out foreign material^ e.g. bacteria front the 
lymph by the lymph nodes before hying relumed to 
the venou* circulation. 

(3 1 Produce lymphocytes H pari of Ihe immune system. 

iJl Transport tliu.usLLMl liils. *1 Bur pmduL'Es of tul digest inn 

and totaoluMe vitamins are collected by the Uick-aK of 
she iniescLnal villi. 

The lymph .a I sc system cnnsisLs of: 

I .;i ni|>lial ih ciijjii Ihirk-v 
I.yiiipiutk" fct'Vti'K 
I.>eiipti amlffi. 

I emphatic duel*. 
l.wu|4ii&iic tidnim 


Lymphatic capitfarws 

The lymphatic ciipillune^- m nnull, diin-wt*IW ihat 

jre widely disErihiilod llirouu'lmuL all cIilt I issues of 11iC body 

esLX'pi ihu- Luiiir.il iiurvuuh lystflii. TTktse e-apitlanies- are 
ruspumsiblu for draining I Ik excess tissue fluid from the 
inlmtilia] apace*. la Lhc intestinal villi Ihe lymphatic capil- 
lacks arc cu lled IuleljIs and they colkcS the nujorily of the 
dipttttd fats, 


Lymphatic vessels 

The lymphatic capillaries in the Endues merge to fo: m huger 
lyrnphalK wads. Hkk are similar in structure to veins ud 
contain v«]ws that prevent buck flow of the lymph. The 

inuv^menl ut lymph p passive and is dc-pvndl'ill upon COfl- 
ImvLicHh of Ihe surrounding nmselus and lhc nun rilum 

valves. 


Lymph nodes 

Lymph nodes are bean-shaped striKLures Itraied at points 
along the lymph ycwcIh. Each iymph node as enclosed wijtfiin 
a CDDDCdiw thsue cft'psuk and **■ divided into Iwo rcgjofia 
die llhIlv Lthd ino.l ulhi. Tliu CftflH edrittujfli gurmihu.1 uun- 
ucs tv hero lymphocytes are produced. There are aho pha¬ 
gocytic celts within the Lymph node, which remove bacteria 
and foreign pajlfcles as the lymph fillers, ih rmijih I Ha node, 
AfVenent lymphatic vusw-k -Lurry lymph Liiwji nls Ehe mid a 
and lii lei at all uvur its sm Ijll:. A. single ulkrunE yussl'I tar- 
fLM lymph dWav fhHTl the rtudu At nil .indented aftia called 
ihe hiliK 

Lymph must puss through at least one lymph node before 
entering the lymphalic duels (hat return it to the venom 

dmlntkrn. Some Lif the lymph nudes mu quLte viiperlieial 
and can hu palpalcd I Fig. 2.37). When Ihe hudy as lighting 
art iitfecLicm the lymph node that Lift closest lo the source of 
ihe infection may become cnLrgKL IT the disease or infection 
is generalised all ihe lymph nodes may become enlanped, 

I he superlkiii! lymph ncKlcs utdiuk.' the: 

* Sulnrauniilihular hv.iied OIL lhc taadul ed.ee ut Lhu mand- 
ihlc at the angle of the jaw. 

* Ihin -l id c'.uulal |o I be leanpiimmandih-iihi r jninl. 


Subrnandlbulipr 
lymph noon 


Frescjsp jlai >- 
lymph node 


id lymph n-Ddn 
rieLf01ih*fyngcial lymph nodes 



Superficial- 
inguinal 
lymph rKwIfl-t 


ly rtioii node 


AKblary lymph node 


life. UT Thu IvmplialK ijMJ ti: nlsiji^i nvitlrs :n!d diH. 1 %, 
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■ SupLTliL'iul nTTiL'ul ikt [KM'vr.ipii l:i r just cranial In Ihy 

scapular. 

* Sujit’riiL'iuD inguinal iiihJih in lI.il groin., between tfciir iruiei 

I high and ilie ihlanun. 

* Popliteal - caudal lo clbc slide Joiinrt wilhin lIk gaatro- 
enetnius muscle. 

Lymphatic ducts 

After lymph has passed iJirough a lymph ude ii drains into 
a larger lymphatic diLH^e, The main lymphatic duel* are: 

* Might lympiipEir dhjfii collect lymph from die rijlht lure- 
linsh and tlic right si lIl p 0f Hsu head ami nock . 

* 1 kLi/rmi diyli lies wiLlim Lhc dmsal jEhJoiiiL'ii aiul m3- 
lects lymph from Iht fond limbs. pelvis and abdomen 

indiiding the lurteuls, 

* Thwnew tat col led*1 he lymph from I Ik ettfema chylL, 

from the ML fi.HL ! limh and Icll si dir <sl Lhc upper body, 

Both the right Ivin phsiiic duel and the cfaoiidc duct empty 
into either ihe ju|ulstr vein or the era old vena cava near the 
hfea.fi- 


Lymphatic tissues 

These air? lu-iff acpumuluti™ of lymphoid IfcMLKu which 
Aliy-art ifflporunll pari iu ihe Iwdy^ddmee system. 

The spleen ifc us is a li.iLU'iLifJoiuEK: lymplinid organ 
found closely attached to the .grater ctuvaiurre of the sto¬ 
mach». The functi-ons of the spleen arc 

■ Storage- of hlood. 

■ Rcmml of old red bbni ccJk 

■ Ibodudim of lymphocyte*. 

■ Hcm<?va| nt bacteria +md foreign material h> the action of 
I hi: piiagix:yLic Lie Its. 

Though the spleen has these important functions ic is run 
usscaiiat in Lit tr and can be surgically removed if neocwjy 

The thymus Thu lia Lii eIic Lhurnt., cranial lo the 
heart. It is an tnipori.ian ml-l- flur lymphocyte pn-tduchun in 
the young animal and plays in csacnlul role in their Im¬ 
mune system, As the animal grow*, older the Ihymu-s atro¬ 
phies. 

The tonsils These lo im a ring of lymphoid iksut jn 

the sah^pslhcLial Layer ol Ihe ph-irynx. They provide ■* 
defence jgainsL Lhc iuliodueikuL of infeLlann into I he 
digestive and respiratory systems. 


The respiratory system 


The firteikm of the iwpiralory system K lo atnd oxygen 
from ulmospherk; air and fesevete carbon dioxide. formed by 
ll vc tissues, out into the air again. 


ttespiriiiiun is the CKtmnpe of gases between u living 
(MLj-iciEiMn j:kI i.Li cnviinnmenE. 1 1 can he considered to 
occur in two sLagus: 

* External iraphralkm is the .caseous- exchange between lIil- 
dir and Ihe blood. 

■ Internal m tissue nsplratiloii is. the gaseous exchange 
between Ihe blood and the tissues. 

The porta of the reepLratoiy iysln arc: 

■ l"he nasal chiimber?.. 

* The phary nx, 

+ tin; laryns.. 

* Tlic bronchi gn4 bronchioles, 

* The fllwodi 


Nasal chambers 

Aii tnlers die icspiTiiinry system ihrtKijIi ilwrstcmal! nare*: 

or nostrils 10 icuch [he na^al L'hajnlK-rs (Fig. 2.il$) r The nns- 

criL-S are surrousided by the rlianuriuni or ilowtpulL I hL' nasal 
chambers oir divided by a cartilaginous eumI wjiLum aiul 
arc iilled with line scrolls of hone called dlminiiirfjiiiaiL's of 
L'lhiiL'hiK-. I he entire cavity ind Ihe elhinoturhinaEi^ are an- 

I- icx. 1 li;« ellbiltd nm li 3iih L'pilhdliuni which is well supplied 

Viith ciipi ll.aTici, and dill SO n,- lihra^. These ti e rv^c fibres 

travel the abort distance lo the olbdory bulbs of lHl- ft>pe- 
hnin, carryilk- semaiLou uf gtnelh u-i uli-iL-iiinc 
Lead mg From Ihe nsisal caviLiea are sni;ill air-UBtid cLIvtr- 
ticiili hi ilk? surrounding facial hones the paranasal mhuhcs 

II- ijf- 2.SE|. I'licy are lifted with dbilled muccHis epithehuiTi 
and COmmuniea.LC VL-ith Ilk: nasal cavliy tJiroauh narrow 

openkup: 

* Mas illary sinin (his is not II UUC ^inus in Ilk- dog but a 
raceas at ike caudal cud nf fhe naul cuvitifs, 

* iririltal mbiM - Lhb sitaUS lies sulhm the froatBl tKMK O-f 
the skull. 



Mandibular 

symptryito 


Tongiift 


palaic 


Hard 
palate 


Frontal tin .is 


Ell-imaiiirbiurtEv 
bonus 

NasmurbinatA 

fci n rrn ? 


f iii. I.’tti MiJIinr veclion Uhmugh Juu's heucL 
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§4 Arttf tony drier physiology 


Tibi- pu.r-jndttl sinuses lighten lIk weight of 11le skull allow¬ 
ing the Burfdj» area hi u&td for the attachment of larger 
muscles. They also act u an area Tor lhermu.1 exchange and 
for mnois BrertflitfL. 

Thu fiiDi'CHin 1 , 3 f Ihd n;is;*l cavities is Elk 

(I) Warm iind IHOkfil incoming air. 

C—> Trap diisa and foreign particles in the covering of 
mucus. The cilia waft I ben to Ihs hiids of lb? nasal 

cavity where 11 wy puss Ln the plunVilA and arc swal- 

lOWCtfl LIE 1 CLUjglbL'd OUt. 

(3)- OlfiLCLiuii. 


Pfrafynx 

Inspired air pam into (he pharynx (Fig, 2.3B). This slruc- 
ture at the back of the oral and natal nnlin is shaped by 
lhe respireLory and dnpntive systems. Tlte entrance fnun die 
illisilI cavity Into lIm pfaaiyu can be sealed ofT by a muicu- 
l«HflihniiUHi& partition - Lhc soft palate, which prevents 
food from entering Lhe noial cavities when the animal ewiU 
Iowa (kc Digraliw System), The wft palate is the- caudal 
extension of the hind palate anti divides the pharynx itlto ihi- 
nnuipharynx. whichmid misflir from the nasal olvily tu die 
larynx, and lhc amphanmc, which cliiilIuajIs food from die 
memth to i lie LH.'SLipliagus. During respiratory difficulty, or 
strenuous exercise, moulh bmHiing" may occur and ;ur 
may enter Lhe pdiuyiu fiun the muni h ua well as the 

nose, allowinji a gneii.er vnlumc of air to readh Lhc lungs.. 

In addition to tbe« openings die re are paired openings 
into ihc J 'lMiicliiiiii iw ajudlltirv iiitu ^ i Ibni connect the p-har- 

yiin. to Lhc middle- car. 

Larynx 

The larynx leads from the pharynx and is a complex, mobile 
si i uci hi e coMBling of i number of arlidqes and muscle, M 
lies in Lhc space between the I wo mandible* and is suspended 
from the skull hy the bony hyt.id upjuinaiiis, which allows il 
to swmg fonvnrda and KairlcuiincU like [he seal u-f u. swing 
(Fig. 2 W). 

The opening to the Jarynx h the jtfoltk is closed nil by a 
flap iif elastic card lu ge-, the cpigUifli*-. during swaJluVeiilg 

(Fig. 3-JH) i mk LMgeufot System). When the larynx mows 
back to lk noting poiition theepiglottis fulls open and air is 
ahltf to Liner the glottis. 

Within the lumen of the larynx is ;i pair of vml liganvib. 
The vudhhb membrane covering Lhcir Iamc surface forms 
the vocal folds, which pinjecL into Lhc huytix. Sound is pro- 
duced when air ru&hte past Lhe vocal folds, causing them Co 

vi br.ste.. 

The function of lhe larynx is to; 

(]) Prevent entry of anything uthcr chan gases into the 
rasp i ft tO ry I net • 

(2) Ru-gylaic Lhc Aow of gJKfl into lhe met. 

(3) Produce sounds 




The moverrMOt of itie tiytNd apparatus - and so of 
the laiyftx — iy irke a swing 

Pie- 2 ,jv The hyoid appentu^ 


Trachea 

The trachea k a permanently open lube attached io i:bv 
caudaJ laryngeal cartihgcs. 'll lies on the vmtral aspect of 
the neck nnd extends the full length of the neck, li passa 

thrnugh Lhc Rhor^cic- mk't Lind l> earned in Lhc niediuhliiiiJrli 

of the 1 horacic cavity, ll hjfurcaks into the night and left 
hrrinchi jihuve lhc heurl. 

The lumen of' lhe tTiichciL is, kept Open hy u Ncria of C- 

xhapal i rvcoiii plcic migv of hyaline cartilage joined bs 
smooth miiwle utid connective tissue. The trachea is flexible 
so allow movement of the head and neck. 31 is lined wish 
ciliated iiiimsiul epithelium which imps u-nd writs any foreign 
particles towards Lhc larynx where I lie;, lire cuuulicd up :i:i>.l 

rnnOowed. Any irriutloji of the tracheal lining causes 
co-ughnig. w^hich senes to etpd substances from the respira¬ 
tory trad, 


Bronchi and bronchiof&s 

"l hc! trathcii hilu.rcatcs ilbtu I Ik- riglil mi-si k c ft brsmclll one 
leading to each lung. Than divide into smaller imd smaller 
brandies as ilbcy cuter Lhe lung tissue. 

The bronchi arc similar in M ructure to the- inachuu. hut ihc 
cartilage rings are complete tin cl gradually reduce a.s the 
bniodra of Lhc bronchi decrease in size. The bronchi bja.nch 
and give off amber bru.rn.hes - the brancbn4es. Wilbiti the 
bronchioles the eiirtiktjre ^up^nsni retfim and ditepiitars. 
This arranpemenL of Lubes cwtet a "iree-likc" punem 
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referred lo as ihe braidiiil t m The whole bronchial I m * c - 

Lined wilh ciliulcd mucous memhrjiuf. 

l Ik broncfctolre continue 1 o breach liiiLiJ they reach their 

m 

smallest diaiweto - the rreptralorv hnnidikik^. at which 
paid each brandies into several alveolar IkIs (Fig 2.40). 


Atvoofar sacs 

Each alveolar dud end* a* an alveolar hjf cond-sting of a 
kirge number of jrape-like ulrevli <1 ig, « 4*i| The epithe¬ 
lium olThc uIvL'Lili is I kin aiwl n^Krt-cilpuJed and known. ;i - iHl 1 
puJirimiari r 11 •. j it l k r: 111 •.. LE is ;iuu^ Elias iii■_ 111 1 r; l ik_■ lh;il £iiS» 

ootis exchange Lukes pbce. 

Surrounding! the alveoli are Hun-walled capillar* nt-E- 
woris. which bring air in the alveoli into dose contact 
wilh i he hlood. These networks are branches of ihe pulmon¬ 
ary a rteries and veins. 


Gaseous exchange 

t JXYjten dilTusc-i iKiWU Lhe pu Inmnun mem hr a lie into I Ik 
blood within ilu- capillaries, while carbon dioxide diffasas 
gui of the Hood and into the alveoli. There arc million* of 
il*wlii in each lung and (hey provide a large sjiT»c area for 

gastfnus c'eirhavifu. (iiitfouEs eanhiLjigL* takf- pLairc milIy in I Ik 

ahreoli. The resi of the respiratory tract cunduei.* ihe air to 
Lb? site of caseous aduiife in ihe alveoli and is culled ilk 
conducting system. Because the component structures of the 
conducting system hive no pari in gaECOus exchange they 
ir< M'-mci imL's cotledivcly referred to a *, (he dear! space. 

The lungs 

TIk right and LclL lungs Lie villain I Ik Ihnranc caviLy, lmi 

cither side of the niediusLimim. Each Jung eoiubh of the air 



Capillaries ramifying over 
Surface OF alvHtth 


H*. 2.4ft Mil- KfHkiil:il «|r fiaSSJJte 


pisHfH, hltuvl vessels mil surround in? nnnedi^ I issue, 

ill willhin a momhru ne lilIIclI I he ptibnufiaiy pleura, 

hud a lung {Fig. 2 . 41 ) is lIimUclI by deep fumiwi mlc> Iotas. 

- the left lung has throe lobes; Lite right lung has four. Three 
lobes a re called (he rrariiiK (apicab Mh-. the miJilk (cardiac) 
lobt uml the caudal (fliapforaumalicl' lobe. The fourth lobe of 
l be right lung lies on the medial su rface of the caudal lobe 
and is small and iTrejmlijrlv shaped - (lib »called Lhe int*- 

win Inbc. 


The mechanics of breathing 

Breathing. or pulmonary ventilation, is achieved by Lbe 
action of nufides that alternately inrew and daenue 
ihe volume of the thoracic cavity. The muscles that arc 
ii!spi>n^ibk! lor breathing are the diaphragm and Ihe external 

ilVltTLTJSluls. 

1 be lungi Jie within I be (hsWadc cavily, Lined by Ihe 
pleural membranes. whieh da vide iIk cavity into ihe right 
and left pleural eaviitin. These cavities are dcried spjL-u-t 
and (here h a vacuum between iIk- lung and tJw chest wall. 
Any change in (he volume of (he thoracic cavity will result 
us a change in pressure and air will he sucked in or forced 
CHlt. 

(f| Ivtvfrinliwfl contraction of the cutcnul inieieoscals 
4flft iupwjird 4 ind outward nwnvKiU or ihe 

nhs. The diaphragm cwUracEl, flattens ilTld mOYH 
diikiLW Lir'ds. The Vpluptt ill the Lhckracie Ciivfly is 
increased creating u in*garive prresure in Mil’ limi* mssik 
und air is drjvvn down into die lungs. 

12.i Expinitmi is mainly ptissive - (hedi.ijslLragin and! nillt- 
hhIbI muscles relun. causing the I. ho rack cavity to 
dncreajfi in si at Frus-iuiu U pui on ihe lungs und -air 

h pushed ou( of ihu lungs. 

The intcnuJ intcriMSlal museks jtc mainly used m fiiiwd 
c\piniiiifen in conjunc(ion with ihe abdominal muacfccv which 
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coatnd and raise the pressure in die abdonuiiaJ cavily and Th& dl£J6Sl)V& Syit&fn 
force I he diaphragm upwards. 

The digests e trad Clig. 2A2) comprises [he. 


Control of respiration 

Resjpiraliofi is an auioraalie process that hium be cs*nvltfni]y 
adjuskd lo> nifri the demands of ihe body. Il is coni rolled hy 
..I sysLiTn involving receptor*, which s?m.i infonnulkm. ntuml 
Ihe sUilu-s c>r I he hxKLy to a cent nil cuiiItiiIIlt. 


Oral cavity. 

Ph-irjnXr 

i ^MJphiLJJLIW 

SUinuiL'Ii. 

Small inKsthne - duodenum. jejunum. ileum. 
Large inlesline - caecum, colon, rectum 
Anns. 


(I) Jjt-K^rtminry eeaim in [he ports and nkdulla of the 
Irindlfcrum arTeeL the basic rh>ltini -oF respiration: 


■ SppH-itMk 1 and pwiinwKi^nH' centre* control expira 
lion. 

* InspirHiorv rai|re lamlmlv nnspunl i-.ml. 


AiSOdcSlL-d with 1 Ilc Lriurl sev crral j l'ltn m> iy ghnds: 

* SaJirvary glands. 

* Pancreas. 

- Gal Mndder 

* Lmr. 


Thae cm 1ms inhibit each cm her and cannol wort 
simultfliinoudy. 

■I 

f2) Rtceplure w ithin ihe I issues, of ihc body alTect ihu rule 
and depth of n-qyiniiinn; 

* SlTiHch ri'L'L'pl ihr*s within rhe lung tissue, e.g. 111e 

lltTinn-IfnL'iiicr rdle\. whid:i presents oYerin Elation 
of [hL" lungs. As i lie lung iitllsiles. Lhe stretch recep¬ 
tors send impulses via Ihe vaftwmmlo theinspmi- 
Lnry centre wiEtiira ChL p hind brum ujid prevent 

lurifiLT ioipiraiioa. They al» stimulate Ihe espim- 
iory centra- and the animu l breathes out. 
m Ch e now o Bpipes monitor Ihe pi I of the hhn-vd and 
thee-arbo-n dnjudc.mjrpn levels in ihe blood They 

iire found in Ihe walls of ihe ;ic*riu mid carotid 
iirleruft l s '<>r uiiimpli;. il L'afhLic'i dioxide builds Up 
ul the Hood il lowers the pH. This is delated by ihe 
ehemoreeepsors. which send ihe information to ihe 
expiratory centres The csrboFl dwsidf is uhaled 
iirnl Ihe pi I of the blnnd returns tu iiortndl. 


- —> — - 

LUNG VOLUMES 

Tidal air - air passing in and oul oi Ihe lung& 

Tidal volunw - volume oi ah passing in and out oi 
the lungs during normal respiration. 

Residual volume - volume oi a r tell in ihe lungs 
alter forceful eviration. 

Total lung capacity - volume c4 air breathed in will 
maximum inspiration or out with maximum oEphafkHi, 

V ita I capacity - tolal amount of air that on ta 
expired aha* a minimum respiration, 

Fynctional residual capacity - volume of air left in 
iho Rings after normal respiration. 

Dead space - volume oi air in tire respiratory tred 
lhal never reaches the area til gaseous exchange. 
Respiratory rate - number of breaths per minute. 


I hu lIsI lei l'hI parts uf ilk system vmr k LngjLhcr tu produce 

ttmgy from Uil- food eaten by Ihe diiinul (Table 2. 13). The 
dug and l Ik' cat arc camrvomLi species, i .e. flesh eaters, 4i rvtl 
ihe structure of the digestive tract is adapted lo deal with a 
did which ii relatively wnly diraied. 


Oral cavity 

This is Ilk enlonal opening of Ihe digestive IrueL unci fc-s uIkii 

fi^lL'xi Lhu haocal cavity v» ihe- enouch. Hi curJains ilk: bHipit 
Lui-ch utiA salivary grinds, and ila function ts to; 


m 

m 


Pick up f<H^I - prehension- 

freak up lli£ food iind miJiipulabe ii irtto bohrtes - 
vnastktttioTi. 

l uhnL;Ll.L [Ilf luud lil nid sWatlOtt illg. 


The oral cavity is supported by Lhv upper jaw, formed hy ihe 

lpi:i.\il|jiry 4incL inL'hJvi! hnrw^ iiml lliu- I cm in* jiiw- fu-Tnwxl b_v 
Iliu k*fl .mil ri^hl iiij udiI iIl 1 ' f kc' pu.lu.LinL 1 Ih^ih . 1 ilk auor 

lit ihe rru>uLh uml is known lIw liard pulu.li 1 . An outer layer 
li[ %k in. wliiL'h fornks [he vtIil-lLm. coaikt'[^ Ilk jaws. Beneath 

the *kiri is the main nuusck of ausGicalion the mamto l Br 
maadt-Thec^tomal cnlmwe to the mu I l-jviu- is murkud by 
the lips e'impnsod uf imi.sufie. I III: upf'Hn lip Itiis ll iliIIJllI 

vertkaJ dkfl Juuwiias-lhe ptii Nruna 
Tke entire cavity is lined hy mucous m^mbriLni'. which 
veflecls on to the javriht^ries lonnhtg ike jiums and is pierued 
tfl.- the l«th- 


Tongue 

Thi^ lie# on the floor of the oral l-jviiv and n made of 
striated irtuidt Hints rmminu in all dinsetnns. The Lip of 
ihe lungLK! is juattachcd uibd ver>' mobile, while Ihe root of 
die tongue w continifoufi with ihe lurynx and is uiiwhed to 
ilk hyoid apparatus and to thu mantlihk-^. 

Thu u^ngiK is eovefod in lEiUixiiib- TTUiiibrajK arrungcd in 
backward p^'«m1iri-r pupilbu. L'isaiig it a rou^h sLirkiCe useful 

for griKnciittg aiid for ingenibOJi iind manipulation of rncKl. 









The *gesu'we system ST 



A. Junction oF duodenum and jejunum 

'□.Junction' af ileum and ascending colon dleo caccD colic junction) 

FT*. L42 FbviJIim of bh slim in test inti! tract wi Ibc aKIrsncn. 


i-.nsiliLi.ldcd among the papillae pitruculafLy at lHl- back of 
the Longue me the iad£ buds low Special Senaea). 
Underneath ihc l«pt is the liniuml win. which miy be 
u^cd for v^^^ L , p^l^cidne , in in niwcstlscliscd paticnl. 


In ihc frag ili lt tongue ti the mil in rneihnvl of th^mwrjiu- 

lai ii.Hi. Sali va ml I.IlL* Lnri^uu L'Miporalc-^. ;ih Ihc antm.i? p.inK. 

diifline cooling. 


Tat?Is 2.13 Processes occurring in the digestive system 

Ftoc«pu 

DafirilLfcm 

Parts of Ihe tract i nvolvcd 

Ingas lion 

Food is In ken into the body 

Up*, Mh, tongue 

Mastication (chewing) 

Food is miKDd w :n r-j\ 1 vnnd Inrmpd into 
fl b&Lra ready for swalkming 

Ups. chwha. looflue. s-ahary glands 

Qigaslkm 

F ood is broken down try clgpitivg oriyrrnas 
kilo smut cdubc chairacal units 

Stomach and amfl ktostira 

AbsorpAKHi 

Smak' i.n.u pass tfiraui^i tfw frits hnal *.nl 
nlo the btacdslrcnm 

Smalt Intestine 

MryinboLsn 

Small yn^s m processed to produce AMpgy 
and matorW nocBBMry for normal body 

lundigns 

Liver and nil cels of Ihc body 

EKrimlKin 

Ramafifig m&otubie malarial passes out a* 
laeoes 

L±’ij« intestine, arua 
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SB Anatomy and pfty£Mk>gy 


Salivary glands 

These are paired glandular structure* embedded in ilk- smuI'l 
L iannes of ike oca] cavity whose Mcreiions enter the cavity by 
menu of duels. Ttue poalkin of the dneta is shown in Fig. 
2,43, 

Saliva produced hj the dogind tni cmlaiiK 99% wilier 

jind l u » mucus. TIkiv iin . 1 no tn/yinus ili isHxl spends liLEk 
linlc in Lhe LTiil cavity before being awulkiwed. It! iliucn 
function is to uid majikatiafi mwl swalUnAiiag mid in ib«- 
mtHegnhliofL 

SigJu mid of smell of food, fear, irritant Bmeflls and casks, 
■vomiting* pain, nmJ poisoning by certain chemicals,. c.g 
orga noptiospiulBSt may -iill sHmidulc nlivatim. 


Zygomatic. salivary glSPid 



Parallel duet 


PflrOEid gland 


Sublingual 
MlltVflry 
Ql finds: 


Submandibular salivary 
gland 


Ilf U3 Tbj sj.livj.rv gliods of I he Joe. 


Teeth 

The**- ;ijtc bard si mdura embedded in sockets ui uhurjli m 
1 lie ijrpptr and lower jnw E'jich jiiiv forms a dniluil uri.li til 
which Llicrv an: four. Thu mucous membrane cohering the 
guuls is caLkd tile |KTiudtpJlial inumhrane or I.he -iinefral 
VTHffllnJH. 

* SEmeturr 4|II lo^l h hal'd the samio hasiu hlrocLunr, as 
shown an F'ig, 2.44, 

* Function: the teeth of the cat and dog axe adapted to 
tearing fksli from the bones- of prey. There are four 
types-, each with a different pocilkm in the jaw (Fig, 
2A5) and a differvnl function (TsMe 2,14), 

[Jtifs end tuts tun e two- sets of teeth during their lives. Tlicse 

cire thu. 

(I I I Wiiiiuiitv lifflipriran «r ’millL'’ ritMililiim present id the 
j?iw at huih. and oru.pL during I Ik lirsL fevr months of 
life. Smaller and whiter Lhan adult teeth. 


l2i FtnmiivnE or adult flmairicin - replace* the milk teeth 

Jintl East Inr the whuk of adult bl'u, [jirger am.l ilicrw 
nuns uf wear as tBiir animal ages. 

J rupliHri limes Inr each, iknliLion are shuvm m Tabk 2.1$. 

The it amber and type L»f lulii Ji arc written as a denial 

formula 

* Jjug 

(a) Deciduous teeth: 1.3/3 Cl /I PM3/3 k 2 = 26. 
fhi Permunern teeth: 13/3 Cl/1 PM4/4 M^3 x 2 = 42. 

* C Ml 

(#) r^ueuluiins Icuth: 1.1/3 til PM 3/2 x 2m 26. 

(hi Permanent ted It: 13/3 CI/I PM3/2 M11/L *2 = 30. 

Pftdryrtx 

This i* short muscular tube lined with mucous membrane, 
which ads be j cicEsovcr poinl between I he rapirniory and 


Table 2.14 Tooifi type and Function * 

Tyfwi 

Snap* 

Funclian 

rncaar (1} 

Lie In the intisive bora oi the upper ^ 
and ft ibfl nwmye at fte n*wr \aw. 

Small ponlod wrih n snglc root 

hna nemttng and D.illmg lli^h. Otlcn usnd 
lor dnlralc greening 

Cannes (C)■«- dye Lsalb 

Dra e*i ouch cc^rar oi Lh^ upper *tki 

k r :svnr |,t,vs Hftrtar. ■‘.Mh a sirrpks curved 
shape, snde rad deeply errilmkled in 
a Mi btra 

HoWnrj prny liunly m lha mauth 

FllfflGflBfB IPW) - 'Phefik 1*^' 

Flatter nuriace wilh several points kruwri 
ad cusps cr 'lub^rded. Usually have 2 -Of 

3 rods a/rangocS in a trtanuutw iposJm?n 

Lo BfabUly ki |asvtwf» 

Sheamfl meal off ir»e bora using a «wsor- 
liHe ftfflon, RtfUeriRd purl&ce H> gnruJ 

up Ihfl mr*-Tl *k> Innl'nlr nwiilinwng and 
(Aprtton 

Motors ^M| - tooth 

Simriar s'lapt* Is ai-simlani- UfiuOiy 

1ar^es -wilh oi leasl 3 rooie 

Shearing and grinding lioeh 
i ME I hnrn nm no maUara, in ihs 
deaduDus derlilicnl 

Camsswfe 

Largcsi leaih in me jaw. Similar shape 
» other ehrak e&sm 

Thes.« Men tti|i llrsJ loivnr molar and the 
L<api upper pmnn□ 1 pa on each side- 

Very powertT,! ineih srwd ckw le itw 

angle al Iho lips ar-d mod lor bone 

crunching. Only foi^Kl irt CaHTwarSps. 
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Pool - 


£l~i2p0 Dt inCISOi 

and canin? r-ftiti 




Enamel - shiny wrtffl — 
outer OHHlfH 


DWttnil^taimTlra main 
pari of CtU Bcrath 


Cemenl - hdds Ihe Effifll 


li'TTly In thn gun 


Pulp cnv ty ■ canl.nns blood 

OPpilari^ ^rd 
nerva Ifipeu 


Cusps lute-tfe 



Gum 


Hoax. 


5nnpc gl pramdar, molar 
and tama&siaJ ieen 



iiK. i-U Ti>iih sirwiurc (IMfKWHi IbH* Miuenind Ho* den. Pre-Veurtnarj iVurjMf r^jlML ISiitlemwIh Up ntmanlL SWl.j 


digestive ^slenni The soli palate cOends caudaDy fram the 
hard paJaitc e awards the epiglollh of (he larynx, ami divkte* 
the pharynx into- nanfihiuyin at Ihe hack of the nasal <a.vit> 
and (lie nnoptoiirynx .it iJw tack s*:f the oral cavity (see 


Rnpinlny Syncm)- 

TTk pharynx eunveyi food from the oral cavity to (he 

LH.^Lip-iuguh by Lk process known as swallowing or tk-filiFtiliofi 
This Decors in the folkmng step*; 

III I lk-kL is formed intu ;l bolus and pa m» cd Ic> ilk' back ilf 
Ihe iruiulb. 


(2i Hie walls of the pharynx contract und posh Ihe Mde 
towards (he oesophagus.. 

(3i Simultaneously Ihe epiglottis cfcws lo prevent fc'Hkl 
from entering Ihe larynx 

(41 A wave of cnritrsiirliun — per im lx ho — pushes Ihe ftaxl 
down I Ik LiL'suplix^Lis. 

C $} As i Ik- food leaves (he pharynx 1 he epiglollis lalb open, 
allowing air lo puss down the larynx and Inudiu. 



This simple musenkr tub* conveys find by ;l senes of orga¬ 
nised muscular Lun lr;K:Lioiiv k ii4>wiii _is |ierislxhn trmlL I lie 
pharynx lliTcmeli liie tffeQnui and dixptn'a.eti5 10 Ehe ^tOt'iUeh 
(Fig. 1A2k In ilk- ncuk. it lies dorsal to and slightly to ilk 1 
left, of the trachea. U is lined wiJdi stratified squamous 
epithelium umngcd in Lonjpludinai fokfa. which allow 

kidthways espanskm iis I'm ilI pusves down. Be i Leu 1 1 k I his 
one layer* Lit ynthiHh muscle well supplied w ith nerves and 
hlcfcfrd CapillxriLS. 

The average time for food to pas* down Ihe oesophagus is 
1.5—304_ bin this depends on the nalurc of the food. Food is 
able to pass back up the oraophstgun. during vondtion. 


Stomach 

This, is a t '-shaped mc-litc urfiut lying raiauily nn the lift 
side l >1 Ihe eramal ahdtnninal cavity. Ils fiuiiul ii/kici are Lu: 


TaWo 2.15 Eruption times for the deciduous and permanent dentitions 

Toothi typfl 

Dag 

Cat 

Deciduous dcnlillan 


Em re dbnlilkm slarls ID erupl a\ 2 *x*eks 

and i&o>mpkiie bv d weaha 

Incisors 

!Wi WBCfcft 


CaiinES 

5 WWhfl 


F4WKASTA 

4-fl WBflfcS 


fcW&iB 

Absent 


Ffiwwnt th ntHHw 


VannbiQ. fiil dnninon jircr.nnl by 6 mnnlhs 

(ncteorn 

If 5—4 months 

82 WBOlCS 

Canlm 

S 4 mcnlhs 


Pnfirralarx 

1 si prcmdiirs 4-5 mailha 
FtomelndBr 5-7 momfia 


Motart 

5-7 pnnnttw 













































GO Ariatotiy and physiology 


1 CanrHs 4 Prcmclart C^massinl 2 UnLars 



lifi. i-4£ S&ull iHf day. In rfisTW kutf h position. Hedrj.n-Q trim Musters 
piiU- JkmJcrv Pfr-Vekvm&y .Vuuiij, 7>.crihart. iulLcnt i»nh- 

jwi ,;i 

(I I Avl ii'i ii retf/Vuii fur tiKicl priu-T Cc> digestion. 

(2) Break up Lhc food Jild mis. il with g;i Utic: jiti**, 

(31 Begin protein digestion. 

i-'nnd ivi ih? cHEWfrfaifiK enter* tbc storncli via the canflac 

vpliini/CLT and leaves via Lhu pylciru' sphinrN-r These mu»CMk'T 

ill LIL?li IL'S L'Llfllrui tllL r rU.Lt! Ill llnw u" HliLl LTIill lUlS* ilJld IIMl cl’ 

llw ■MomuchL The outer curve of Lhc stomach is called lbe 
ere frier cmiui -and ihc inner cum is called (he Il*ut 

■rur -»u. Imru. The enljn; cn^:m is -cnv-crml in ;i layer *>Y visceral 
]X'rcUiBiL r um pf mL-scnLury Che inesenlery ji I Inched tn i hs? 
knur DUTYatLire i:i ilk: k'Vter "iriLiiluin and I La I ; 1 11; i >_l L‘_-; J 1<> 
lhc gre-ater curvature is Ehe greater wwtuaL Tbc *pkiu is 
dosely applied 1o (he greater curvature and lies within die 

greuler cKnnenlum. 

The walls &T IIilt slt.inuiL~]i am thick iirid very disLcnsiblc- 

When enapty it lb under the rihs. hut when full ihe stonkadt 
mwy occupy as much a* half of the abdomen and can easily 
he seen from (he onlriifte. 


Structure of the stomach waif (Fig. 2.46) 

The Upnucll Curt Ik diudud unto llim-i; fL-giLMls: 

■ Cardin - close io the cardiac sphincter. 

■ Fundus Ibra ihrc hugcsi region and eonUuns moti of 

Ihe gastric glands. 

• Pykifiu - dew l& the pyloric sphincter. 

The walls are lined in mucous membrane - (lie gastric 
mucosa which is arranged in deep folds or ruga*. These 
enable (lie slmiadi to stretch when hik'd wilh fewd, 

W ill'll ii (lie mucosa are lbe gaslrk 1 pits. which consist nil 

Lhrce L>pes erf edb responsible fur lIk production of gastric 

jukes: 

(I) Ctdifcrt rrlk wrv*(e miica* to aid lubrication of the 

hxx! and prolccl lHl 1 slomairh wall Jmm an NxSigeslKHL. 


(-1 €mka ltIK - jfrrttc pepsinogen. ihe precursor of the 

fluynu pepwn. 

(3) Parietal cells sccrctc hydraehlCKfie nod. This -cranes 
an and pH, which protects against infection ami eon- 
verP* pepsinogen to Lhc amice pepsin. F'epsua digest* 
prtKlein |o foirn peplide* 

The BGCftfiUoii erf g£ilrk juicet is ini bated by ihe hormone 
gastrin produced by the stumadi w-alls m response a* lhc 
dialcuEUMi of (he iioniach by food. 

Iknejilh the gas irk mucosa arc three layers uf vnviHiih 
miiseb- Hbrrs lying m 4 iH directions^ These arc rcsj^jiisibk 1 
for perisCallje cnnlr:iL.Uiems.. which push the food cuiwardiv. 
and rhythmic sagmcnlatum, which intics (he food with (be 
jaMric juices. 

Within (he stomach, food is dunged imo pjriMLIy 
thgcsip:.! cfiymc with iin add pH. This is rekased lii spurti 
through ilit- pyluiie ^pinneiei into the duodenum. The lime 

luken LO pass cliniugh llitr siuanach deporwls on food type - 
liquids may sake up to 3u minutes^ while rnc^re wild or hilly 
foods may Luke us long as 3 houn. 

Vomiting 

This » the relum of Lngesia jnd fluids again.sL like ju.inrial 
diruu-imn ^f *w;i llowing ii ml perisUi Isis. There arc three types: 

ll) True rooking - involvea aeiise abdominal ecmir^c- 
lious ii nil expulsion of the voortus, preceded b\- ;i feck 
ing nf TUdstu iiml snlivuLion. 

|2) Passive- vomiEmg or re^uTgisution - overflow of oeso- 
phiigeal contenls. mastlt etinUKticm-s anv-nlved- 
(3) PTOjccLilt veumling - viuk-nt ejcelenn of the 4ltKnn»rtl 
wntenls. 


Smaif intestine 

J'hn is ih.c main site for the enzymatic digesliofi «.if food and 
its iubseqaent abiorpiioR- The mall miustire? is a hxig n 41 r- 
row tube divided into three pans, caeh l rf which hm a simi¬ 
lar siruefcure w-iih ceriain tufieLioiial dillerenees. 

(I> IXiiMJginyirn ibis r?lalively sho-Tt tube lies in the dorsiil 
abdomen and i& held m a tudiapcd loop hy a shnrl 
pkec of mesentery — the rnmadtioActmm. ITur puemu 
■its wiihin the loop. iLs secietionsi enter the duDdnimi 
via 1 he punert-uiie duel mr us the pyloric sphincter and 
close to Lbe Lipciring nl' Ehe r^ivnrmin bib- dufl Iciidins: 
from Lbe gull bladder. 

Within the walls of the duodenum ujc Brunner^ glanrl&. 
These flie digeslive glands, which wxrcte a oixlure of 
enn'nws referred to as wuecus otnlcK 

Jejunuin and ikuni - these are dilheull lo disl iiiuiiish 
externully and iVuin a tong thin mbc saipcu-ikd by 
ihe nKwJtJflnum and ruewfkuii Thi^ is long uihl 
mobile iiml hhUcs ihe intestine to lill any free space 

Yultnri lbe perilcniful cavity. 
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7hp titfieftitivt? .Sysroiin El 



CKxMJe^yrn 


FiXKl Ij-S 


PyfcDrtc rflflipn 


G**ttS»r GUtVBhtft 


Gablet eels 


&asrlne m t HXi5a 


Internal sufacc 
MM riles- dMp 
rugae 


Pyknic sphirctoi 




0frH¥rtia$J£ 
Cardiac sah mirier 

Cardiac negran 


CM 
and .piirftlnl 
cals 


SflPtnc pit 


C-Ul SCCIIjT 

of«led 

gartic glands 


lij-. 1.4b t ruu-wsciion ihrou^b Lhr s-Uifmdi -j 11. fh| Scvlkm 

5hDiliLn.fi ;«!.J:-iriL pH?, 


Within the wjD id a« digestive glands known as the 
ccjpi^ Lkbtrfcuhn Thv 1 ileum lennimile* at (ihe i^M 
caeca! junction* 


Structure of the intestinal watt 

Each j Tin l li I* die imlMiuiu] wall hj^ ,i similar structure {FLf. 
2.47 Jl The cpLOwlium is folded into numerous tiny folds 
called villi (sing, villus] Extending frumeudi -cpitlicKid oeli 
is a border of minute microvilli funning ?i "brush hurdur 1 . 
Ik-lh thiMi; slmclurpi LnCrtywe the Surface iiilll fur ilk: 
absorption of digcyicd food. 

Inside each viJhts- is; 

* A Ciipill-iry n£L .work, which curriers lIlucvEllI proteins ;lih 9 
c;irholi.M.lr;LlLN In Ehr li-.LT via the ttefUtif portal wIn. 

• A lymphatic capillary known as a lacieal which carries 
chyle, a milky liquid containing digested faL lo I he fit- 

ri.Tiu Lhylii in I Ihi lIcmuiI nbdiiriKn. 


Pancreas 

This is a pule pink lobulated ^kind lying in Ihe Hoop of ihe 

duodenum ll ps dcv/i:he'd un ;l mi^uil gland a > lE It.is ;m 

endocrine pert Cbm Endocrine System? and in exocnnt 
pari. The exocrine skicHuhh, consisting or several digestive 
OlzpVR and binjtKHHle enter the diukknum via ihe 

|UI«LT#-Jillk a (fllMTl. 



ttebdmi v 

Langiludral vn&cfflfi rrrjsdte 
Circular smcolh muscle 

plfisij^S->s 
Lamina o room 
Muatutaw nkjeGBaa- 
Lum&f] 

layer 
SubmueoBt 
Inlmac gland, e g. 

Brunners gland 
SfifOfeb 

Eiclnr&ic -gland, £.£. pflnCrfcit* 


UnjsJi beetle/ of mcrcvili 
Ootttfi wia BKTHtB mua® 

eprineiiufn 


Vflua 

Epiircial layer with muem- 

BflefeHng calts. 

L.ictea I-absorbs ctryte 

Cajtfift'y n«wic-ie^ds to 

Itiu hepatic portal vein 
Submucosal lays* 


He,. 2.47 iiKnwA-MuLmn through Ihe inKwine n-ull.ih? 'Detail !>f villus 
-tiruLi ur* [c [i Jj-eu.il of L-piLheJiuni 


GsH btadd&r 

Lies between I he lobes of Ihi.; liver and collects hife formed 
by Ihe Irrer. Bik is rokwred yellow-green by ihe pignwni 

bilirubin ami llhiL uns hilt nuiIIn iilucIosS fur Lhu L’lmiKiEiira- 
Lkml nl fats. Le tfltc n, |Jil~ duLidiriLum Via Lhu •. •-1ni j 11i111 bilk 1 

dtaci. 


Digestion 

Digcsdor h iltc process by which proteins Ifxdyjx-ptides?. 
cajbotiydiatcs (polysaccharides j ind fats (li pids l a re broken 
dnwn into snwill soluble units, which can (hen be absorbed 
hy ihe Noocl npilluiff ^nd I he hide4ib- 


An enzyme is. a protein, whicn ads as a catalyst, 
increasing Ihe speed of a reaction. They are 
spacrfically structured to act on pedicular materials or 
substrates arid do not aired any oiher sufcsiraccs, 
Some enzymes are produced as pfeausors - an 
inactive Form, which must be aclivated by another 
enzyme before it can work. 
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Cbevnlcah knnwn 41s enzymes are Kcrctcd by dignlirve 

glands anti begin lu break detail lhu food as il dltens the 
stomach and small itlLaiim:. Jjtmjh ol' digeslmn can he 
Found in Table 2.1-6. 

The result of the digestive process is that the boric eon> 
jtitueuAa- of food are converted to small soluble molecules 
thus: 


PriMcin Ci»hpiJ!pi*1f>.| — 

t'irhohvdnjt£3 - — - - -■ 

(pul* wtdiuriikfe ind diBushuidq] 
FnCa -* 


AiTiiIIm RckJl 

trluL-.ivt und other ^impk 

suejt* Imojiiiiui^hjnd^i 

Fatty ands and glycerol 
(pmodj tzckb) 


■ External anal sphincter outer ring of striated 

mu self under voluntary control. 

The lumen of the anus and iImj mu \am 1 I'uldt'd lonjiiuid- 
inn II y enabling the lining to stretch duriny the uJ‘ 

bulky faeces. Between the two anal ring} an the "M in 4 s- 
[Khsiiiusi k :i pair of anal *acs. Thuse are modified cutaneous, 
glands whoa* size is approxirrmtely I hn I of ii pea. They 
secrete a puneem smelling paste-like mnicmL which coats 
the faeces as it passes through il sc iphinelaf. Thu character- 
Lstic smell is used us j means of territorial marling hy the 
dog mwl thu cat. 


Absorption 

Absorption is the process by which small soluble units are 
tak un inlcn the cimlidni The site of abwiptiofi is l he small 
iiLlcsl ine and ils cffiCKK)' b incmiKd hy the lube length and 
by the lining df villii |Hg 2.47), which provide ii large 
surface area with u good Supply uf blood capillaries and 
lad cab. 

During absorption: 


* Amino jchJe and simple sugars pass into the blood tapil- 
iHrie* and ure earned to the liver by I be hepatic pnrta-l 

YL'ira 

* Fatty aodh and glycerol puss imo the lacteal* as a milky 
liquid called chyle, which is carried do the cistenna chyJi in 
the denial ibdencu. Mere it trisc* with lymph and is 

carried to Che hearl by the LbiOTKK dud. where it joins 
I he bluud circulation. 


Large intestine 

This id, a relatively sltm I Lube WLlh ;i large clia.ni.elur. The 
lining is not folded into villi and Lhere arc nu- diger-dive 
(lands, all hough there are more goblei oeila P w hich secrete 
mucus to lubricate the piiwngc of faeces. Jl consists of the 
following purls: 

ill Cumim 0>Orl blind-ending vat winch joins the ileum 

at ihe lleoeaecil Junction, It has very little function in 
the carnivore. 

( 2 ) Colon divided into the ascending. transverse arid des¬ 
cending colon HCPidnig to ifti poWLkm in the peritoneal 
cavity. 91 is suspended hy the short luPwiflunL Water 

and etordHytes are ahunbud fioni I he remaining indF 
gotihlc fund w Lihi 11 Lhe colon. 

(3.i Bictn - the pan of lhe colon running through chc 
pelvic cavity, It is held in place by lhe -surrounding 

connective lukK and muscle. 

|4j Anus - the external opening of thu digestive tract. U 

forms ii muscular sphincter which contrnla ibc parage 
of faeces out or the hotly. It ha* two paxes: 

■ Internal anal sphincter - nng of smooth muscle 
under involuntary control. 


Defecation 

TIlC faecal mass jusu.it along l hu eolnn arid reel am hy mcdns 
of perislalsis and by slow er stronger hut infrequent cuntrac- 
lions known us nuns moHcmcnls. As the faeces enter Hk 
pelvic cavity the waL| of the rectum is itretchcd which sci- 
wsubtH vuluncary siraunni;. Thu anal sphincter, normally 
held rightly closed, relaxes lhe ahthnninal ramscic% cun Infect, 
the animal adofUs tiiecLirrcel pusitinn and lhu m:iss is lorccd 
out. 


Composition of faeces 

Normal faeces Iue a sutcIL colour u rkl shape chat is chaiv 
aeLcnslic of the speciev. Fauces c-cnEislE of: 


* Water and bort - the rdnlive pro port ions affect fbe con- 

sisLuOcy and shape. 

* I?cad and. hvmg backTia - LhL'sti aru norrmi] tnnimi.Ti^ik 

and may contribute to the sjncll and help ld breakdown 
any remaining protein. 

* Mucus - adds hulk a ml aids lubrication. 

* SlCXcuhahn - derived Irum hilu. Ciivus Ijlws oLs colour, 

* Sloughed LinrsLinal cells. 

* SkrIhh from m\a\ sols. 


The Siver 

Thu liver Iks in the cranial abdominal euviLy and is like 
largest gliind in the body. The cmntil aapert is oonvu, 
conlLirming in the rbdoifiimil side of the diaphragm. The 

uaucLil aspect is Lroncavu and m uintact with the sl-nm<tch. 
dlaodcnum and right kidney. A normal livui is duup nsd in 

colour. 

The remnunLs of the fetal blood wsaeb from the umbili- 
Cibh. the fildfvrn ligu-rraunr, is found in the centire of the 

caudal aspuct of Lhu liver and is Lit no significance in lhu 

adult. 

Microscopkally, the livcf coruiolfl of millions of 
cells known ns hepanwyte* arrungal in hexagonal lobuk-s. 
Running between the heputocyte* is un inlerconnccting 
uelwork of tiny bile ranuliruli into which bile is seciebed 
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Table 2.16 Processes involved in dg&alion 



Digestive juice 

Conte nix. 

Adlan 

Cqmm?inls 

SloniHch sccncler. gastric ju-cc-i- 



The hormone gaeim is pmcMsd 

38 iKd enters Ifoe S*CHTto£h and 




Blimuelee thd gaslrc pis Id secrete 




QOSlnc jJUiCflS 

1 £’5da lei cells 

MUCUS 

Mo cnryme n?“ on. Lubricate a 
locd. Protects fllrte mucosa 
tram auled go 31 kin 


2 Panolal eels 

|%dr«*ilono acHJ 

i: , b"snn:.irfts prolmr Ci pales u 

Proceh digestion is made easier 


(HCI) 

pH erf 1M Converts 

Acid pH kills n™i pathogenic 



peps nogen Id active peps ri 

bacteria 

3. Ctogl cells 

Feparwig&n 

When echvgted by fHCI, pepsin 

P’eptides are smelter molecule* 



-CMiovarts proton la peptides 


SiliAll Intestine. 

1. Bile From me l*ver 

Biln sails 

ErfmlSto* TaiS W prSMSuw small 

A$ chymp nrrmrs Hin duodenum, 



Globules. Activates lipases 

the rjal bladder contracts 1 prong 
brie nJciirj Ihc blc duel 

2. Pancrealk; juicefi Item 



Produced xi Pflsponse lo gsstm ml 

ewKme pad W Ifoe pfirmw 

a. Bicartwr^le 

Nn> RnrymR nehen. NeulraKses 

Id me hormone dtWBcysUuriii 
rjir.mlnd by duodenal cells as 
chyme passer, through Ihe pyloric 
sphincter 

MUtfflJ pH Steps action Of pepBiil 



the acid pH 

and wattes intestinal digesn^e 




ewymBB w act 

■ 


ti. frypswogen 

Inactive 

Convened te atmvfl irypen ty 
enteroknase pres^nl n suqqus 
ertencus SpentarveecE, cerrvarsion 
& prevefilcd try a trypsin 
nhibilcc 


C. Tfyftflln 

Actwptns. ethor enryma 

Amrn aerds are abserbed ttId ll^e 



precursors Conwesrts isjpLidSS 
and aner proieina- to amino 
acds 

DtcsodBlraann 


d. Lipia&fl 

CcflvarlB tels 1c- tBtty sesds and 
gtyceroi 

Arhvnted ny aiki sals 


■e. AmtoM 

CiJionnrn s-ljirdli?? 1i? rryaflasn- 

Slarches are plant carbctiytlrates 


a Inte^jnnal |W05 Iram 


Prijdy-ood hi tespbrt&o |o IhO 

Hrumersi ganrE as succus 


hamtorto socrotn, sacmled as, the 

entencus and FrCdfi BH& 


chyme passes Ihrough Hie pyloric 

cr^pls of Liebflrtuhfi 


sphmiler 

B MahBSOi 

Converts maltose lo glucose 

Glucu&s ia abac’bad by the b->ad 

b Sucracse 

Converts sjCiosh wgluecee 

□liKHse and Iruotosa are absorbed 


er'fCJ fiLiddBe- 

tsy Wood MpiHaries 

c. Lactase 

Cotiveds la^ldge lo tfucow 

Qlncofifl onrt galadosc we 


and gaiadose 

absorbed by bloorf -npllarf. 

d En| 0 fOhln«se 

Convofls lr P psnngcn to 

Trypsn is eclivuLed 


Irypsn 


r Aminepapddase 

Converts peptides lb upirW- 

Ann lib acids ate abaoibad into the 


acids 

Woodstraam 

t. Upase 

Converts ighs- to tartly snide -iind 

f olfy aads anij gty^rol are 


glyenrat 

absorbed into the lactealr. 


Tl k bile evctiliiflJl) drains into tlx ^11 bladder, which 
li« fort ween (foe central lobes of ih«? liver on die clidal 

aspertr 

Arterial bltwdi readies the Liver Lis*i*c via iIk: 
artery. The products of dijsslion reach the liver from ihc 
small intestine via ihc bqpalk 9 pnml qji (Tig, 2 .JS). Blood 

from I best two vtndt halhcn Lhe huputiHrylus, puinusiling; 


ihroMgh the Mw lobules i-n middle sinuMiiklx and dnuninu 

iiiln ;i nmlml \na m lli>.' ifndtlk' ul uiich Lobule. I lie otinCml 

veins flow inci> tin: hupuik suki aiul so io ihc l-juUuL vena 
cava. Then i» no eontart between the hik canalicdi and the 
nnufioklh 

The liver has irnmy furKiions aJhl is us^nLial 10 nrirmiil 
health: 
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AFuatamy and pby&okpgy 


( I i i; '-tiTbchydnilc metabolism cm-l-m gh*.«sw is .dared .is 
glycogen (jd>ccprnD^cjK 1 ^s? an the presence of Lnaclin 
from ilie: p;nw;reiis. Wfcn the body requires cjcuu 

energy. glVL-ugun is brnfevn down Us release energy 

I^IViMj^nutvsn! m a he pfl’-vL'iill: nl kIMt.ji psn from the 

pane peas; 

i2) Prdieiii m#taboli.Bm: 

■ I omul ion >,“1' plasma pnoidna idhimuri, pig- 
ibmmbin. fibrinogen, 

« Amiffti iieich from (he digeslKHi of pmem in food 
uiL- &dn*tri«l min die amino Hid of body protein 

tOf nuunlL'ii-sriL-ir .iiilI grnvuh .1 phQcexs kni'i^n as 

[r ;iii‘vjiiiin;il ii.-ii. 

* I N r».»i.l LiOLuiyiL nr urea surplus aininu jliiUjitl' loh 
verted Jo ammonia and urea in a process kimwri a* 
ckunhujtiMfe. Urea is ex ere led i\i the urine. 

I i| I at Oietiibnlmm fill i^ I he min energy source for ihe 
body, t-.si.cvs fai i» dtfjKfcdied drcuind ihe body. Fully 
acid.i and ujycehaJ le^ubinu imm Ilie Jijj^iion iire con¬ 
vened iII It* plkRiplHdipids for Cell itiLTnhf-jinc^ jnd 

cholesterol for bile sails. 

id) I i intuition of bik cloned in Lhe ujII bladder and used 
in digest ion, 

131 DesIruHinn of old red hlcsi^ cells hueinogJobi n is- 
esereled M folaruhm in llie hi \u 

16] l Fl*b hlaEiun uf iiert TL'd Hood. Leila nnly in Ehe h-clus. 

1 7 ) Stotfu.ee of vilamiiis mainly ilic fai^suluhlc vii-imm-. 

(A IX b, K.?. bui may store some waLcr-solubL- unes. 
(ft) Storage of iron. 

m 3 hericKsreguljEinn. 

\ 111r LJl'IoxeIjl'iiIuhi. ul edtfLam su 1- '-Lillies <nxrN ;i* akMihnl 

Mil 1 Dcioxilicatiudl .-Hid. OiirljugJ(kin trf dgrthl lumuoi^s 


The urinary system 


The sclera fi made up of: 

* Kidney.- 

* tlrttei, 

* Bladder. 

* Urethra, 

The urinary kvsiem is anuELiEinejIU linked wiih 11i? repro- 
d naive system as ihe pento (mak) or vaum.i and wujvo 
ileniLile j & ecunmon to berth - the lysLem may be ftferm! 

lu as ihu urhiojjen il.tl lyptem 

TIk fumiiLins of (be urinury system are to: 


(I) 

12) 

13) 


Remove nitrogencm* wj&lc prod lici t and excels via ter 
firam (he body. 

Rcfulutc the chemical makeup uf the body iluwis 
play* an Entptfrrtanl mfc m hnninfla'iis. 

Secrete the hormone crythriipnieEin nr cQihropucictic 
wri mil lining fiiCtuT I'see iEfuUx-'nnt: System) 


Kidney 

Structure 

Position J n [he nomnd iiiiiiiuoaJ ibeft aru □ p.|iir c-f 

kidneys. One ties on each side of ilie ma^i blood vc-seh. 
the dnrvid aotflu and caudal vena cava in the cranial dorsal 
abdomen fbey .ire dntvdy allaehest i« jhc lumbar hypiU- 
iiiJ musics hy the parietal perituneimi -nid ure de^iTibed 
as being ntr^rjlauil (Tig. 2.**i)i. I he nulii kidney 
ciDnial (o (he kfi a- Ihe stomach oecupici Ihe k-l t side ol 
(be cranial abdomen The kidnev^i lie cranial Et* lIil- riubi 



ft atterial g^and! 


fl. kibatiy 


S-aEpenscry 

cd ovary 


CXvduCl 


Ctfmning cf 
□varan tn.rsn 


yrcmnn horn 


Urelev 


Braad l*g 
i^aaoriwtriurn] 


eaten - 


Body cH lAsrus 


L. aUrnrul g)#ii 3 


a i v 


Ovarian * 6 v 


^irtti 


Cnudat 

Venn Cri;i 


LHiwinc n $ m 


Uretsv 

BMdbr 


ITb. 2.4^ Vniio-e.innl mc* 'rihc urinan* sjTrtm *'tfihc biuT tRedrawn from H fi! I «-ans, MiiV-*-'• tf*ur'**iTr.r ■••V"^ fa*. B. Sa-umln^ I9M.| 
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;uid Juft ovaries. ,uid caudal to the rij^Jil arid left -adrenal 
gland* f Fig. 24&J. 

Sh&pO 3f)d SIZE Kidney hi. 1 ;i Hi shaped with w snoot II 
outline. Normally hr-uwiiy-rud in colour. When examining 
ihe kidney* on a laleia] radiograph, the normal kidney 
neanim appmximaiely 25 Lumbar vertebrae, 

BlOOCt supply A single rernl urttry frum |]il" dorsal 
aorta carries arterial hUnsd ui each kidney, entering via 
the talus Blood Lurried hy ill*-' renal arteries may be as 
mu eh js 2d** of cardiac outpul (Fig. 2M) Within the 
kidney Lhe renal artery divide? into several inteffcifcur ar- 
tales whkfi give off c^ipallii r>* network* to supply the tu¬ 
bules and to form the glroncrali I'sing glnmcrulus). Tbt 
capillaries then TecLiinhusu lo form inlt'rlulrcir wins, v,feiKb 
enter I lie single renal ifififlL Venous hkiod [Lien drains i ILLO 
I Ik Caudal Vena eava. 



Macroscopic appearance , if iiie kidney b cut 

lonpiHri™il> (Fig. 2.40} it i$ fwadWe dr idemify the fol- 

Iliwulu. layers; 

* ninitii iisvui 1 capsule - cough outer out closely 
attached to the cone* hut muy be peeled army fran 
the kidney itself. It protect* ihe kidney from rtieehanicaJ 
damp and miy be siiftvundtd hy deposits of fai in 

nhLSL wnimw Is. 

■* t niriL 1 s - LiniL-r layer of the kidney tissue eon laming lhe 
renal ompusclra and consoluted tubules of Ihe nephrons. 
Ills good blood supply gives it a dirt Ted colour. 


M-. dullu paler than I lac COT tea. May be ahlc El> see hi- 
angular wrea-o called p)njaftii> which contain cheeolkcc- 
i tig doecs- of die nephrons. The remainder contains the 
loo pc of Hmk. 

Pcft k r.isin-shaped \l met lire made lkI lIcil^t l'lkii il-lvLivl' 
tissui: C nlliMiCs Lirunc I'nrirurd hy 1.1 il asrphrons wih! id 
drained hy a si auk ureter, which leases by ihe lulus. 


Microscopic appearance The runetioiui unit of 

die kidney is the nephron (Rg 2.50). Each kidney contains 
around a million nephrons. Each nqrflrtn combi* of wv- 

cr^il parts: 


AFferenl arte Halt 
from nsrwiN artery 



H* l .5t> A Lid7>j~. nephron. 
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m CltMimllf eupwik - also Called Rufrifeiatfs cupvu \c A 
cup-shaped slrueLure endowing a outwork of blood capiU 
tares knew™ a* the glcmcffidas- A capsule and a glonuM 1 - 
uLus ingeihLT form ;i renal wrpac h, The glomerular 
capiiilt: 1% linlltm- and inner surface Ianus ii bflsciieal 

iliL'mliriiiiL' pCrEcuiilal by micTrisLiopii.' pure* Thtp. TTk'm- 

brane is ilh el EMM ■uMiiUuL with Lh c csidol helium iA' l be 
glomerulus und slows the free flow of fluid Irma lIk 
btad inio lbc lumen of the wipsule. bul restrict the 
piLisiigL of IsifB raokcula, tf. protein. 

* l 3 ni\iinal Li:>mallied liiliuh 1 long Iwixlcd luhtilg lying 
Within the corlL-ii. LiiuhJ wilJi cuhtifdal epithelium m 1 1 h 

a brush border of raierfivilli which increasM tht wff&te 
arcii for reabuiplMHi of water and dcciroly tet. 

■ l.4Hip iif Beale - U-shaped lube which extends into Ike 

incdiilhj. It has a descending pari lined by :l Ihin m|u;i- 

fflota eph-balium and an u^CLiiding p.u l Jilted by a thicker 
squamous cpiLhel ium. 

■ f>isi:il (imofeluceiJ tubule lies within the cotIm and is 
limed by cuiwidal epithelium without a brush border. 

* ti? Heeling iimeC c.iL'h duel -ml lee Is imny I min several 

nephrons, runs LhrouuJi a pyramid a run nnrl empties 

into the pelvis of the kidney. 


Function - urine formation 

The kidneys filter the blend -and che filLrare undergoes a 
of niodiBcatiofB within the renal tubule 1o form 
urine, Thu urine is very different in CaAtpoalkm and volume 
from the original III irate - for every icto Litres uf fluid 
removed from the blood, only I litre is uunkd as urine. 
The changes to l he filtrate reflect the status of che extracel¬ 
lular fluid (ECF) and in purikutar Ihiil or the blood plasma. 

I icy arc made hv diflcieilL parts ul lllc nepli mu and in a Ell 1, 

use of different physiolopca] processes flu hie 2. 17). 

Blood, enters the kidneys via the renal artery aod readies 
the npilkie of the glememlus. 

Giomerufar capsule Here Che blood ii under high 
pnuufe because: 

■ Blood tomes straight from I he hear! via the dbmaJ uorla 
amd the renal may. 

* [lie ill krcnl? kiii 1 . mu llic glomerulus fa able tu cnflsLriet 

under tk contra-] of the hormone renin fTuble 2.18) 
which regulates the pressure in the glomerulus. 


Thi-s. high pressure forces fluid and small molecules (rat of 
i he glomerulus, through the pores of che basement mem¬ 
brane mtu ihe lumen of the capsule. Larger molecules, c.g. 
protein are retained in the blood. This process is known as 
ullrafill ration .md rcsuJts in a dilate gjonic Eldar filtrate or 
primitive urine. 

Proximal convoluted tubule E^iy-fivc par cent 

of all die ruiLirpti vc pncnwf lake; place ticTB These are: 

■ Sodium wins (Ns") ure reabsorbed. 

* Sixiy-fbe pct «nt of the water is reabsorbed by osmosis. 

* All glucose in the filtrate ii reabsorbed. Nauru! urine 
does noL contain glucose. 

■ Concern ration of nlteognotiH waste by lIhlj: nu-fasOfpflon 
of water, This is mainly urea from pro beta meTabolricii in 
die User. S«wne iirti also diffuses back into the blood 
from Lbc lubulcs. 

* SccTctLon of toxins mid certain drugs, l.l. pcnicilLin. 

Loop of Henle nie ciimHufraciun ;iii«J voiniac of 

Lbc turfcne fc» rcguL;ilc:,[ In BHOfdiiy to the status of the 
EC K. The filujEe fli^As into Eh? dcsocndhng ktnp :inil then 
inlo the ascending loop budi of winch lie m Hi? vernal 
mednllt 

* iJL'MX'ibdkilg [iKip — the Oimng cells ;iru pi-rirjrriiWe 1o W-sller 

but do not have the mccfiani^ii to rc;j[*iLKrh N';i' ions, 
Water is drawn out of the filtrate by osmosis - polled by 
ihc hrjtli wmenlTation of Na' ions in Ihe sarround.ing 
TOd hi la. The ernteenliali™ of Ihc filtrate increases as iL 

LraVCls EuWand'i the Lip of Eh? kiLip. 

* Ascend inti loop - the lining c-ells are kap&rjitotiiM? tu waiLT 
but are able to reabsorb Na 5 ions into the tissue of Uh: 
medulla and the capjlluries. As water cannot leave Lbc 

tail iate il hcmincs less LuiiociiLraEcd as iL pas^s upward^. 

Thy result of Lhis mechanism is thuL the 111 I rate is che same 

LXMiccrilTalkMi when iL enlcn lh? Innp ;i5 il as when It leases, 
but Ihe voluhbc IS reduced — waLcr hu.s been Cimserscd in Ihc 
body. 1T ^iii animal is dehydrated more water is reabsorbed. 
if Li is uverbyd-rated more water is excreted in 11 k* urine. 

Distal convofuled tubule The tin^L ul^irKnis 

are made to ihc fieri rub. iu cnateoA of the uiuk iiL-cord mg 
lo the stnLus of the ECF. 

* Na* is reabsorbed arid is replaced in Uie urine by poius- 
^ium (K+y ions. 


Table ^.IT Physidkjgical proceeseB occsuning in the renal tubules 

Pvdeafl 

Bwtrlpllofl 

Osmesis 

Passage d water through m semp&rmsibia meirfarafi? Trom □ weaker In a sir cog cr mMkjti 

Drt1i.„sJi?n 

Priftingc- oil a r.rJutn Irarr an a p Coi al nigh ci^nraptrnhori la jin nrn.t d j lew oarcc-nlrnluxi 

Rea&EMSTKicn 

Passage ofl a sudslarce ftom the lumn oi Vie renal inhales >nn> ihe abounding c-apiianes end r»ci: into fhe 

drcUkdun This I5 an wav* pf dcim and ngqMire? OKIWKtrliXFr ^ onfirgy 

Scffirtiiksn 

Passage e HMnn th^ siir^unfiing cLBpdianes inte ihe iLimea <»r the i^iai lucres end ooi gi ihe 

body fi die urine Phis is an ecuve process sod requires eipsodHure or energy 
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Table 2-1-0 Fedora involved in osmoregulation 

Controlling inclar 

Funcilen 

Renin-horrronft 

Produced try the gJ&roefuli ^ the kidney ■■■ resemnsa to tow ertoriBi press,ire 

AngDitnsra^frn - ptaaina prolein 

Ciwnrled lo angoftensin by the* act un nr ififlii'i 

AmjiolonEri - pralflin 

Cau&gfl vasoconBlrctjon, StimUataS ihn rfllniisrs of .ildnsloranR Iron the adrenal coitfix 

AfekHterm - hormone - miroratoorucjqci 

Secreted by mt wltt ef tha adrenal Qrfand. Acts manly on too dialei oomdUtod 
iLbjtaa but has a tuaer efTMt on the OOttBCtlng dotls iha raatssrarplion d 

Na* 

Apockjfeiic honrHVMt 

APH ivaEppiasaanl 

SecreLed by SPie poslcmi piUXary fllafid. Mantp- flftacls IhO co^Kbrig duels, by 

ohartQins Ihe^ poonaablffy to v«a(tur Atw has an ritfad on thm dsiai convoiLflois 
lubutea 

Bafweeflptof* 

FiHiid m ihe rala ar it^ WooO ve&aela. Wooilt^ artertai Wood praeaum 

□ 5 rrra receptors 

F-!>und in tfin tiypoltiftJainLB. UddrU^r Ihe d5Jiil£»: preftaue Crf tfrt ptafitra. A1TK4 "fie- 
Ihirsd onnlrn of lha tpran and mflucnce Ihe scbrtWI dl ADH 


RHJtnoqrikin of wuHtf vanes and is comrolled by ihe 

twnnnrt mIiUisutiwil 1 (Table 2.IS). 

HtiL* iLl:iLi“j ,, ri .::.f nclii/lme luljike by excretion oT hydrogen 
(H 1 ) ions- Normal pH or blood ie 7.4 Tf there are exc^s 
fc-f' ions in Lhc blood (he pH falls (mm jvcicI) and lire 
cxjcr# ions .are ipscrtltti ini (lie Uliire, reluming she pH to 
normal, ;md vice venal. 


CoftGCUf}Q dUCt 1 inn I ssdjtiMltiitrtLs are nude to lire 

i^iliiini' id wuler in the urine. AntidLuri'lU: liuriihHnu I \i3111 
C'I'jible 2.1 U) is able In allot the pwoMability of the walls 
of the •_-■(>IIkMj[iiby ducts to water to control the volume. If 
ilk: aiumuli h dehydraied. live walk become more perme¬ 
able. so water h reabsorbed from the urine inso the hlood 
capillaries, and vice versa, 

The urmc produced. by repeated reabsaipLioa and secie- 
tion leaves the kidney via the ureter. 


Control of kidney function - osmoregulation 

Osmoreyulusaon ensures tha t the volume of lhc ECS ' - prin¬ 
cipally plasms volume - and she coiicen (raii on of dissolved 
chemicals in she fluid remains constuni so that horawMUiw 
is mu isnt^ii rred and (he body Kunclinns ncnnuilly. 

Chnuuvuiilalioni m cnntnil led hy various lueLi-ir> (Table 
2 .ISJ aiul occurs in two ways! 


* Control of wil ier loss. 

■ Control of sail (Nu ‘ > levels. 

Con/fO/ of WSlter loss Wilier is La ken mSo I hc body 

in food and drink jcIlI is e\erelod ill mure. fa*CC£, 3WCat 

and respiration. Small amounts may be lost in vaginal 
?<ccreLions and tears. If intake is reduced or output is es- 
ccaaivc, c.g. vomiting and diarrhoea. live muil volume df 


Low blood press . nr 
detected by barctreecplors 


fnrrvnxed us rnnlic pmSurt 

dcsccted by osmoreeeplors 


\ 



Increased .4DH secreted by the poUcrinr piturtiry gland 


▼ 

Thirsl centre in brain 


Permeability of the collecting ducts is increased 


i 

Increased reubsorption of wafer from Lhc ducts into (he medulla and associated blood vessels 

1 


Volume of ECF including blood plasma dkiubb 

i 

Rise in Mood pressun 

I'Ir. J.Fi Hreluiisrn Irootred In clw-wniwl <»f iom tom ilw kl*wy 
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LaHV ISliT Javicls in the plasm .j 


Bju^ uiLlti^I hUxxl pressure 


Release of renin from the gloractuli m iJur kwlifcys 


AnrjrjocensinDgen 
Iplav-ma praeinfi 


V i j t r.i ttNf 'ifrit t to n 


* 

BUwd pm*urt rises 


► Aiigiinlensiri 



▼ 

Aldosterone released From adrenal cones and 
acts on the distal convoluted tubules. 


i 


Stimulate* increased ISV ruahKiirpckni 


Waterreabsorbed hy osmosis and inters blond capillaries 


filotMipressure rim 


FH- J-SJ MStitiilii'fll EriVDfnd in Ubc tfinlral oFwdiuvn by Ihr kidney. 


the ECU- falls, and the animal becorees dflb^nled. This 
will present be 

* Lowered blood pressure - plasma volume falls and evens 
less pressure on tbc Mood vessel walls. 

* iRaised hu! - inn* CHWCinGialwn a fall in volume con- 

centrxjlo the Na ' ums increasing Ihc cittmoLic pressure nF 

Uk plasma. 


Osmotic pressure Ihfi pressure needed lo* prevent 
osmosis Irom accusing H depdKte on 1h& number or 
unrli&sok'ed mnleciilfis ant; ions m Ififi BQlutkHl. 
Delected by osmoreceptors. 

Blood pressure - the pressure tindriad fin Ihe walls 
of She bood vessels by (she blood. It depends on Ihe 
blood vOlu«M. 0eroded by tWlffir*C#ptofi 


OnH^ulalory mechanisms. (Fag. 2.51) now begin lo 
work and mult in a rise in Wood pressure and ;i Fall in 

urine uiilpuL. Thu JHurmunif AUll controls water ruatwurp- 
iBLin from die colktning ducts (Tabk 2 .L*)l Raised blood 


pressure talIL have die LippoHUu L'ClbcL :md 4he animal wi|] 
e.*cretc increased quantities of unciL*. 

Control of sad levels Sodium fin the form of 

NiiC'll is inkfirt inui ihe body in Food and is normally lost 

ih uririL*, faCCCs uikl swenI. Ii l* tumid in Lhu ionised form 
Na r ia all the body fluid cunijHfEiMnh and plays an mu 
poolani pari iu delermining blood pnmut. High Levels of 
Ka‘ in the dkl increase osmotic pressure, which duws 
fluid into Ihe plasma hy mm losis, irUBTHHinf blood volume 
and thus blond prusi-iun. 1 ; cun verily, Invv Fsji ‘ d ra \\ \ less 
fluid in and blood volume aifed pressure I'alL (Hg,. 2.52% 
Regulation of Na’ in the ptasma occnn mainly in the 
dirial mmluted liibule and is under ihe control of ihe 
hcKmwine gldiMlrrnnr-fl'iihlc 2 P |S’| 


The ureter 

Urine formed b) ok fa kidney is conveyed to ihe Maddn 
a king a singk urelcr by meant of pcrislaLlic waves brought 
abnul by contract urn pf smuolhi musclu Lacli iiruicr is ii 
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narrow muscular tube lined by irunsiliofuil epithelium* 
runraing caudalty Inwards ihe bladder, erne cm ■v:i^h side of 
the dorsal abdomen (Fig, JAfl), Each is suspended. in a fold 
of visceral peribenewn the nwuinrrkT. 


Fhe bladder 

This is a peer shaped BiolU^w organ is injr in lLil; Olid! UK Ji'id 

List'd for lire sUmu.lv of uri Ik.- - the rounded did points Cta- 
iilulls i Figs. 2.48fr The size varies according to the volume il 
contains when full Llw ventral nirfxc may inuch (he 
abdominal floor: when empty il lies entirety within the pelvic 
cavity. 

E jicIl il ruler enters Ilk bladder m an area known as (he 
tri^rjiK. ai an aUbqua angle which helps Co prevent backflow 
of urine up the ureier. 

The Madder is lined willi transiiionul cpn helium. and ihe 
wait contain elastic tiafue and layers of smooth muscle. 
This sinKlure allow ex pa On cm as the bladder till* wWi 

urine, llnsv ol urine mil erf' lilt? b I pdder is lt«: ► 11 1 r ■. hi I l*: L bs a 

s|rin ik i-rr ul the nuL'k of ilk: bladder. This lias an inner Kuycr 

of smooth muscle under involmnlaiy eonlirot and an outer 

layer of striated muscle under vatiulary control. 

- 

Tlis urethra 

This currie* urine raudally from ihe ntcfc of ills- bladder lo 
the outside of the body. 

FetTMlte This is a short tube entering the floor of ihe 
reproductive trad at the junction of the vestibule and 
vnjnna known :is Ihe ritciml urethral on lice. \ small 
ptfdfin# ended I lie urHtiral tahrrclv marks ihe dpeniny 


Micturition — the act of passing urine 

This is normally a reflex ndivily bill can be overridden by 
voluntary control from ifae brain, Tlx step* are; 

* I tar hladck-i is distL'jidcd by urine I uj'mod by the kidneys. 

* £c retch Teccptors wii Inn i lie siiick>i b muscle ol clie- hL-tdde-i 
wall in stimulated and. nerve impulses are sent to the 
spinal cord. 

* Nerve impulses are transmitted back Lo the smooth 
muscle by parasyrupathe lie nerves and contraction is 
indliated. 

■ Other nerve impulse? trigger idosalwn of the ralermd 

bladder sphiAtter and urine is us pol led. 

II eI Li miipprupv-kte lOf I Ik annual Lu oim‘Lurci(e% Ike brain 

overrides ibis reflex pathway and prevents ihe bladder 
sphincter from relnjong, Al a tmre appropriate time the 
brain stimuInlH Ike inlenul and exlemal sphincters and 

urine is nefcu^cd, Voluntary control develops as Ihe young 
iinimal mu lures And is not folly developed in puppies and 

ki llcns unlil ahem I I Cl weeks of apy. 

Urinaiysis 

Urine is derived from the u-hmlilirute of plasma ind reflects 
the health iinlus-of ihe animal Nannl urine contains only 

waler uilLs and urea. TIk cluneaL parameters used In uvula* 
ate a sample- o I uc’ii'ic are illOWfl m la hie 2. IM. 


The reproductive system 

I be reproductive system shares pnrl of ih structure with the 

urinary system ami lo^iher they may he referred lo as the 
UHllOflpfUtaJ sy dnh. 


Mate Tbs, 1 urethra can k? dmded inio -a pelvic and a 

pejule paTL. '1 'Ih.tO k* a d iflereneir thrUseeu the- lLu and Ihe 

loncii: 

v 1 1* il; iii the urethra leaves, the bladder ilk- pfosiate ^lanil 
and Ihe difercnl dneft from 1 he teslcs open inlo it. The 
unthfii mas auduUy through the pelvk and curvea mw 

ihe edje of (he isetua l arch is he ru si k HUTOUndnl hy 
eavemnus ereel ilc lissac In Inrin llie penis 11 cnuLi ilul’n 

as the penile urethra and opens io thcsyutaiJe ai ik- op of 
ihe penh. 

■ Emnicul Lheie is a sh-aii Iciil , Mi -nl urelhra enuual La ih&r 

opening ocf the ptostak- gland, the prvpriPiEatie unefthra. 
The urethra runs caudal!) 1 and. opens lo ike outside vm- 
Ir-ul lo the unns in ihe perineum. Close lo the end of ihe 

uieEbiTii jrc Ihe npenmgv frnm Ih«_ T paired BiiiIHii iirt'lliral 
|£ lands. 

Frona ilk- poim at which ihe defereru duels join, tbe 
urethra il conveys bolh urine and sperm to ilk? outside of 
ihe body, 


Male 

Ihe* nrpi ocLurCLi-Ve ivsi^ins of the doy and ihe bo meal ore 
siriular any dillcreiiL-ci wilL be descnheLl jis apprripri.iCe 

i Rgs 2.5.1 and 2.54 b. The pa rts of Ik tcaci ate: 


■ Testis 



# 


+ 


lipid idynm 
Dcfcrenl duel. 
UrelhnU, 

Penis. 


Proslatc tcHSHiy gland. 

Budbo-Mtelhrul gkflda accesron 1 gland seen only in the 
lomcat. 


Testis 


I his is ihe male mnad, Ns funeUnns lire io; 



Produce spernuilo/oii (>jxrrni I by i|Kri7lil1i|g]evKfi9 I I tjl 

2.55). 
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Tal ill- 2.19 Normal values slwwn hy Ifae urine of Ihe dog and cut '1 

Clinical param^ler 

MOrffl&J ¥Slufr 

CommcntR 

cxaifr voiLme 

Dfty: 20-IM rnt'kg body ■rtisghl 

Carl: 1-0-12 nvVg body weight 

Potyuna - mef-ea?^ voluine ol umc 

Oliguria - reduced votuinti or u>ifte 

Anijn^ - urnfl 

^ppcaiancc 

dw. yoiiow*. fctwncfipMc smoii 

ToniCtil urine- liars am unpdoasnrri strong srrcl. 

Old samples siieil armicri&taJ 

pH 

S-T 

Camrvofotis diet producK ncirr urnfl-. 

HwMWBMIt ihet prDdutes alkaline urne 

Specie, gravity 1S6I 

Dog: 1.016-1,4)60 

Caf 1 OHM .040 

Rcllccls Ihe conn ml ml inn n4* ynnn ficare^O. 
hign c-HMircinmrnl.-bl tefnpgnplir$5- and 
ile'iyJralicn wil cause a rise in $0 

Protein 

Nems 

Pmnsnuris - prince ci prdsln. may 

ncicaLc damage to nnpmron? ghrgnc r&ngtf 
failure, nlUimrrilhnr rf Ihc unrvry Imc* 

etwxj 

Wens 

Hasmfftuvift - powaniw oi Wood 

HiMMrrasIrtinunsi - pro»nte ol haemogkDtNn; 

■Jl c be rLpiLre ot red ends 

May mdc.iln damage dr mlrxiKip Ip lha ir^l 

dSUGOflO 

Warf« 

GiucosLirtB - pmsehoe oi giuooH. May 

Indkvte rnsNSWi Levefe of gkicos# 

rn the lihmln exr.m.1 ihr rerwal Ih'ftshrJd grd 
cxenr.s a nunr-nlcd n the umn 

Kelonn- 

hkms 

Katonipfla - preaenoe oi kelortes. May be 

ar.cam.nnn cd by ar.ri pH ana ynfil of 
peardreps, n unne and m ttig- hrna.ih 

me 

hbno 

HnAkuki - prgsenoe oi Wfe. lixlcalor ol 

somiB form ol tv^r diuiaso 

Crystals inri caste 

In smpll quartItinr.n- may bp 
c&rsdcrisd Is be normal 

CtyiWIhB or cxdKHcM msieriai caMiesoo lo 

tom a casi W 1 ihe ronei tytsufes wkS aro 

Musncd ojI iby Oiq Linna. In hprge quanliliee. 
cryslalr. may bn cncui or ui&ilhs and 
bWA the Irafrl 


(2) Secnie ihc hraiuww iHtorbcnuK. 

(31 Prwhirt fluids, whridi transport sperm from ihc is^tys 
aiu! aid thfllf survival. 

There u j pair ufoval Lthics. which iai the adult animal Ik 
in a -iiTi.iII almosi Jutrkss sac known as like ^r»rurn. TIk- 
scrotum Hfifig H ventral to the pcMs outside ihc body -tuvity 
where ihc lower tempera Lure promotes more eUkicol sper- 

The pnsilWfl nf Lhy CysLis can he idle rad ui 
rcvpoiisc to change* in TenifK-iaLurV by *mocnh muscle 
within ilie couKtiw liuce of the scrotum known as Ihc 
Dittos mificlc and- fry smooth muscle in Ihe spermatic 
rani tailed Ihc vrcmuMer imiwle. 

The Icslitu9:ir Evt$Ue ennsisCs of n iimcmii-. cuikd simiui- 

fLTiius tulwik'-* I'Jicm: IluJ ifltO *A j d ti L'lft'mil 111 hub. ■> draining 

nilii the upidiiU nih-. a liLeli mils jLoiiu the dciisokilcral fror- 
ikr of the testis. The inti or caudi tpUUyufc irs allachcd to 
the caudal eilrctnrily and is Ihc ntc For Ihc vUinipc ond kii.il 

HUtunlkm of sperm ready For I'erlihsalicm. The epididymis 
OOffllilUKS as the deferent duel I nr Ihe mss dgfenms nr ductus 
defdWi*) which cWi-eys spem out of the scrotum into ihc 


urrttirn within the pci™ cavity (Rp 2 53 snri 2. 54 1 . A spet- 
rrulk artery and vein and the ipenmlk item Kcotnpany 

tile deltrenL duel tOgediur they IVinn ihc spermatic card. 

MiciuasopkliLy. the rfmlflJftfGuS Euhales are lined hy two 
cell typw 

* SpcfTOiogtHilj responsible for producing immature 
sperm or ipcnulidi by mciosis. 

■ Sertoli cells wenie ihc hormone oc«Croffcn aikI nnlritnts 
lit and Lhe survival of Che spurmaltils as I hey Lr.iVL'l ailing 

ihe seminiferous inhales. 

Lying between ihe lufruks arc IntontHal cells, or cells uF 

l.vyrlig, These -IT? Simulated hv 1 he h«>imnne mlLTslichi] cell 
slimuLuipg hcirnw?pe i'IC SM) produced hy ihe anLcnur piLui- 
Lary eland and hl'CtuEu die hormone lestcHtemne. 
iestipMcTuiHr uIFcl'Cs: 

■ SpmnatOfCKai ihe forma lion or spcrmiiloEoUa 

* Development of ihe male reproductive iratf, 

■ rkidofmaent cf male secondary ^xu.il L-harat-Wristita, 

musL'k 1 cLcvelnponenl, felt, mak behaviour. 
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PrpKtn.1e g land 



Rectum 



Paupui^ 


Gla ns pent* 

lqc_ 2 . JJ kL'priiduLii i l- crKi cifthe tkig. 


fiiulb of 0 E 
the gJans 


Retractor pp@firfe 
mustla 

Pubic symphysis 
CorpUB cwnrrwum 


In-puiflBl ring 

Spermatic cord 
I also includes 
cremaster muSClal 

Pbrnpinif^rm pP**u 

Beratum 


Epididymis 


Testicular development In lh+c embryo, the testes 

develop wjihjn the afakinruELBil cavity dw to tbc kidney 

Diu-jie IiiLli 1 'itLiI mid. curly nir<>n;i I41I tal if., u hand flff lisviis? 

ulludied UL LUILT LTIld. LU 111 IT I LI 11 Lhl lJl-T LCSlis Ulld Ul SJlO 

other the iihuk- of [he sizfuiil sac eoiitnd^ puling 
[he lesns caudal l_v ih rough ihc abdaneo. h push out of 


the vihdomBmul cavity ihlft Mil- ‘•J.'n.ri uidi via. the m-Ljuimil 
ring; a split in the abdominal oblique nauflcle an the 
groin oF the anirnaJ. As il dem so* the testis and tta asso¬ 
ciated nerves ;md Wund imei) and deferent diK't became 
hTapped in u fold cif" perifioriciiin tailed the tnki 
* ugh 1 a Ins. 



BulbO-yrsthral 


ProstAlfc gland 


Vaa deffl rnns 


Reccum 


Epididymis 


Testis 


PrAOuca 


□lane penis 

with hark wh id-pointing 

iplnas 


l il*. LH Riiproduclm trad of the InuE. 
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72 Anatomy and pteysmtogy 


The ovum 
prior to 
fertilisation 



Carora radial* 
Zona- pellUC'idi 


Ovum 


The aperm prior to Ferfilisation 

Head Midpi&ce 


Tail 



lm\ or fiaflalPum 


AcrDsume 


Mitochondria 


Head mainly canaisls 
□1 niuiclaus 


tmi !□ »m4 


I 


ids. 155 Struct urc of uvum and sperm. 


During casflraHofi P me tunica vaginalis Is incised to 
expose ih& IhM and me spermatic ccwd. The- 
contents of ihe spermalic cord are men ligaled. 


The te^ra should be palpable ukhin (h* ^puium of the 

dc>f! ilnri.1 lOfKBt ill fllKMil 111 wetks Of hailurc of the- 
tcrle* l-n dLftLLffid into I ho KL'mLunfa in krttflJHl iis ltn pturdii-sl- 
|f uih! LusLis in retained in tJic ..iHtoiSi m;il LuVIty thu ln 


i nii i 


CfllUd ittuiwirttiidSiitt. ,nufc if both .iil 1 reiuhsed this i-- euNcd 


bilaii r ll 1 vri gjtorefakJbni. The- 1 nay be ;in inherited character¬ 
istic. 


gfenefe 

There art two lypw of gland-: 

■ Pnnailt -ijlnmli hilnhal MTOCIIIK surrounding the 

urethra. In Ihednf it lie* close to ills neck of the bladder,, 
white in Ik tornt. (hens is u short pnprofldlk uruthrsi 
cranial to tbs gluftd (t'iip. -.55 snd 1.54J- KcercLiuiis of 
pTiiNl.ii I it fluid cuLlt Lhi! lirLliifd In short duets. 

* ItullMi-urt'i luitl -bud - tound only in the tonal. Lies on 
lil tun side of (tic urethra close to the lip of the penis. 

The EKHCfisofy glands produ« seminal l Ini J which 

1 3) Iik muses lIil volume of the ejueuLue to flush sperm 
through the penis- into lh.e 6huk tract during muling. 
(2) An!s sperm ravifval 

(3 1 Neutralises the ucidily of tbc mine within die urciluu. 


Penis 

During cjaculaiioTi. spciTnatozoa ptulIujlv\I withfcn the semi- 
vutefous tubules sure conducted atony rite epM^rils and up 
ihc dWrrrtil duet IO eftlcr (he urethra at a point dose lo ibf 

neck of the Madder and m the prostate gland The urethra 


Juji-. ikrouyil ihe centre id the |K nib .i ikI in shared by boLh 

ihc urinary bjsIhd and npioductiw systems (see Urinary 
System). 

The functions of the reinis are to: 

i 1i Conduct sperm and semi mil fluid into the female repro¬ 
ductive tract during muling. 

(2) Conduct urine from the hludricr luii cl (he body. 

(3) Direct mine to* territorial marking. 

The penis oF the dog and ihc Uxmcat are anatomically 
different. 

Dog The penis runs from I he ischial urvh of the pelvis, 
passing cranrovcnlrilly along ihe perineum and between 
live hind legs. The urethra runs along the wnirv of the 
penis ;ufed is surrounded by cavern oua erect Lie 1 issue known 
as the corpus cai erntrtrtjfn p^nK. During sexual esatement 
ihc erectile tissue becomes engorged *ich Hood under 
pressure- Al the proximal end this rapiinds into the Nib of 
(he peni* and loward# the distaJ end ns Ihc idun* penis. A 

■pjET Lit t'HTlIriLLilVC IlNNllL" LTIJTLI (mu U_ L"J USI LittJL'llL*N ||tl 

penis to ike isL-hiiil niL-h — llwsa lomn the root uf itiu pL'itls. 

Wilkin the ^nik* penbis a niiuiII lunnel-Nhuped bone - Lhc 
os peals, which en1r>’ oF \hc penia into I be Tciu^ilc's 
vaginu during mating The urethra Tuns wntrol lo I he tw 
penis through the "tunncT, which may revimt it« ahiliiy in 
diLjilc flntl may he :l mEl* fi>r hkurka^L* with urclhml ciiIliiIi . 

I Iil- lIivI.i". psirB ckT I lie p^niv in LTiK.'lu<NL , d within ^ind nUn- 

Ipeivded fnoro lI;m: vlcuj jI body wall b\ a. fur-covered pnptn. 
FIun is lined with inueous nHmbnne and well supplied with 
lubricating glands. During mating I be prepuce h pushed 
bade to reveal the glanN penis. 

Tomcar Tiw psnis is shorter lkm (kii of the dog attd 
iNiniii caudally - ihe Htoul Lrpeuing kes senLrLil to- the 
jniu under the tail. The tip of the gjans pc-nds is covered in 
liny burbs. which elicit a pain response from Lhe fenute 
during milling. Ihu slsmiLkLles .i nerve puLhw;i3 mduciTiu 
4>s ij.I:lI Ksib wiLhm 3b brnrs of nulling. I lk: urvlhro Jic-i 

d&rstil to the m penis nl ;i point close to (he bufbo-urelliral 
ghi nds. 

Dunng reniuD ewilcinenL Che perns engorges and pfunis 

CTlnitrventrally jalltrwing the lomcut III nule m ii dmilur 

puMtiiiO b.t ilk: dug. 


Female 

Tbc iLpruduuiivL 1 svsteins ui ihu hdteli ijilJ the queen are 
similar, varying only in si/e. The tract is adapted to bear 
uwnl foeiuses in a single pregnancy and r descrilacd :»s 
bkonoiK. Species (h<i( bciir tillers Pf yourtg ut\i suIlI in K- 

multipHrmiN |1 Lg. 2.5b). 

The pu rls Lit I Ik Lrairl are: 

* Ovary. 

■ Uterine mk 

■ Uterus - iilenne horn anil iiLci inu k>d)-. 

• Crn is. 
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Fallopian tuba 


Horn% or i.a1arus 


Infundibulum 


Body of uterus 


Cervix 


Va-j3«ri5 



Vflscibnle 


/ ■ / PuWo 

syrnttfi-TiiS 

Inguinal ring 

Vaginal process 


Vulva 


Clilciriiip 


f-ow 


FV 2.56 Kepr-jiU active irjul of lb: hitch. 


* Vaguin. 

* Vestibule. 

* VuLm 


Ovary 

The os. it;, is I hip 1 I ci in ale uouad. Us luiicliuriH arc IOC 


1 1) PililIul’C! Livu. of eggs, fijLid.v for EertiliaaiLifin by the make 

sperm. 

(2) Secrete the hormones oestrogen and profestanrtite, 


TTwre is U pair of gv.jiric^ each chic lyUlg On dclief side ul iJlf 
midlin^. ylnw hi I Ihj dnrial uhtknL’iLhal Wall. Kiiivlh ovary I il‘s 
caudal ui 11 ml 1 kidney on clue side and is held in place by a 

sus|x:iiM-irv ligament cofiLuimiryi Hfni.nM h muscle - Iheowiu 


ligairiL'nt. 

The ovary is suj>erwjyd I'rotn the abdumuut wall by a fold 

cH" Ihc vi^pprul pL'TilonL'um the aimtin urfeUitL Which alsu 

carries purl rtf i3il- uieruk: lube. l 3 :ifE ol like fncsovarium is 
folded to forn a pouch-like witIia hmm Tins oompLetely 
imlcIcmcs the ovary and within it h a small opening into the 
pcritDDHl cavity. 

The ovary consisls of a framework of HrtiieCliue 
blood capillaries ami smooth 111 iL-arlL vi itlmi w-lncfei air a 

large number rtf (jl'tiii eel Is and lIl't-l-U ^pin jj lolhcflcs. 


Ovutatfon At bink Uw iiviitv curt la ini all the germ 
»lk lhal will ever hr needed. I liesr frtTBt a reservoir From 
which d ie primary follfcki dewlap. At the onset of sexual 
maturity some of (he primary follicles begin to develop 
into ripe Ciraaftan fnllkks, ttuch one consisting of in ovum 

surrounded bv Inlliralar ILijilI jind - 1 n outer layer of Oclls. 
The t■ ran6an follicle Nocraiiet ihe hormone oestnijSL'ri. 
When the follicle is nuliitt. it rupture* to rcbeaec the ovum 
cnittolliMi. The ovum passes down the uterine tube, while 
the remaining foUkukir tissue becomes realrudvred to 


form the corpus liiicum. This secretes the hormone profics- 
tentte., 

HQffllQnRf control Ovulation b i&sodalcri vrilh a 

series of interrelated hpormonal changes m the mjiTy and 
the pituitary glmtd. 

{I) External stimuli. eg, ditylengih. HrriranrnentuI iem- 
perature. presence of other animals,. si insulate the 
hyptHhiiliimus At i hv base rtf the brain £»e NffWW 

SysLem). I lns unlialcs the release of £iPiuiiiHlrij|jtiiil 
refcjwing lliPnriHitiL' (fiKl flh which SlaOnllates I lie anterior 
pituitary gland. 

1 2) l! he .imeifor pituiuiry gland secretes fnlJick Hlinwlalim*, 
twimone (FSII) whidh stimubtesa few. primary fofllieles 
lo develop into Gmaiiiin Id! licles. 

(3) The {jraaiun fofllkks rarel? increuriiig levels of w»- 
trugPJl which; 

■* Ini Mate pro-oeslious behaviour of die faruJe 

■ Prepare the reflrodjucdii'e truii frtr nulling. 

■ Slinsuhite the -.L-LTL'tU'n nf InN inisin^ iMirmisuc 41.H1 

from the anterior pituitary gland. 

* Inhibit further see jetton of FSH. 

i4| As result nf FSH iishibitmn Lhy levels nl nuslrojieii 
hL'trm Ln fall. L.EG ;ilIi nn Mmj tinnslian IoIIicIl's and I hey 

ovulate, llie iw um passes down tha uterine tube and 
the remains of the follicle changes into the corpaa 

litl^um - it heuonni^ luLmmscd. 

(.1) I he corpus luietun starts tn secrete pmgesBCHHM. Ike 
reducing levels of owtnogpn and inewasing levels of 
progesterone cause Ik' mating behaviour of the female 
she will aland slill and allow the mote to mount her 
(6> ProfErtenme is the dmimant Hwrraofre during P r cK- 

nancy, it: 

* Prepares the reprodudive truel to receive Lhc ferci- 

Iisl’lI Ova. 
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74 cl nd phy&otogy 


* i'i lusev cfithin^tnenl ol the mammaR glands. 

* trihihiU iLvrylsnn of t SRFL which stop* the produc¬ 
tion i'SH. mli pTuVChliiig further d^NelnpTriMnl of 
any more follicles 

If the female lias not concaved.. the corpus lulaum v%iJl 
regress viLihin. ii period chiiruclcrisLic of the spedn aihl the 

c>de talII hv£in ii^iiin, 

:Stt: Ah the L|ii«ni is an induced ovulator. the corpus 
luieum is only formed if shy is muted and COKCrvcs, 

Pseudopregnancy This is IiImi Lulled fillSL’ HIT phan¬ 
tom pfcgnemey, or preudocyuii. This eortdid&ri is rcta- 
lively common in the hitch und may occur ui abuui a 
week* iilicr chu si^irt of' the owHtmje csvlc. The symptoms 
vihieh ate Einkedl lo tht high levefe- of progesterone at this 
stuye of ihe mchitlis miilemal behaviour. cnliirge- 

men I of eIii; iiiaiiunarv l'LiikU jnd luc'l u I inn. 

Fi/fl efrfdtff r>/ thi• rJk'.tfjVJrAV r ycitr iff the hitch and th? tfitccti aw 
Ah fruit'*! irt Chapter IS r 'OMfvtric umf Pdedinlrir jVBirrifljp of 

rtf £Jpg amt Cat 

Uterine tube 

This is- also culled Uk oviduct or the Fallopian Lube, lu 

fund ion is tm 

I'll CtilL’Cl livu lis I III v li:-j nrluaiuL IYlhii Lhe Crrau.liM.iii fill 

r b 

Ik Leo. 

i 2) Convey die ova from the nvjries 10 the ui&riita h«tti- 
(3) Provide the-correc t mviiwimifit for ilk.- survival of uva 
and sperm. 

The UttrildL- Eu Ixr is j narrow* CO a VO lilted lirbCliifC Is mu 

chw to iJic ovary and wmptaM in u Ixiid of periiofHfitm 
known us I he meMMlpinx. The proximal end culled the 
inf^ndiNiluni ll is funnd-EhiipcxI iind the opening is fringed 

hy Pin l'lt-I iku procefiw known a* limJwijL 1 - The mlyndihn- 
lum is jblu l«> rnm«L' 0V£f 1 1'-' surfun; id ihu iirary iev trap l.hu 

ova US C11 TV 47 V LL liXEU. A lllhillg ol Lllulird, t-LllunilLUT Lrpit hi_ r li Lilrt 

helps die pauage of the ova down ike tube. 


Uterus 

This is a Y-shaped htrueturt lying in the midhne of the 

dorsal abdomen. In ihc pregnant anirnaL the weight of the 

concept u<es polls the liIltlik ■ventrulty urul uL lull lerm iL 

cieeupies muert of the ahdiu-anErial Cuvily. Its fuilLikm is to. 

(It Con lain die fertilised ova until Lhey develop into full- 
term Idetases. 

(2) Provide the correct env ironment for iIk wnivjl of the 
developing embryos, 

1 31 Prmkk 1 he riUKI ll 4 H) v, hiL'h I hi! devetopUL£ iWlusus utl 
suppliLil with nutrients— thir plimta. 

The aierus (Fig. 2.36) comprises I wo purls - 


* A pair of ■luririL 1 Ihums cucll (UK IndE from u uterine 
tube and is up lu live umus longer than the ulerinc body. 
During pregnancy they contain the developing embiym- 

* A shnrl cent rul body. 

In erois-stiLlion, llie uterine wall onisll of: 

(1) l nJmiK i nimi - iniwjr \myer cd' columnur mucous mem- 
ht4j lie. blood wtttk nnd gkindnliir limic. This layer 
Ifaickena during pTLgn;uis:y ip pm side nutrition for 
rhe embryo before [uupkinEuLion iintt Hipport ihc 
placenta 

( 2 ) Mycfiwlriani - smooth muscle fibre, which eonleucL 
si rctngBv during part uoi Li on. 

(J] Mwonwtriurti - ttr hrmid hganienl Fold of viscvral 

periunomu w- hidi susperuls the nienis and is eonlinu- 
OUB With die lliesosulpaiu ll jmI the inuKnvaji um. 

BSoad Supply tp the tract The Wood Ksaeb rujL 

in the iiiLsnnMiLnum, mesnsalipiTis iind thr mHovurinm. 
They ure: 

* Dvaiiu arn-rs arises from lift: dorsal oorta euuUui to 
the renal artery, und supplies the ovary. 

* I ferine army anastomoses with the ovarian arterv and 

■I 

suppl ies the otndfll piirt of the (Tiu t. 

Cervix 

This is a short tbkk-walled muscular sphineier conneftjng 
ihc a Lems with the vagina. In Lbe centre of the eervta is 4 
narrow ovrrieiJ canal* which relues only ro allow lIw pa*- 
W of tixUflo during narturilrou. 


V&Qina &nd YBsWbufe 

lojuelher these fomi a highly dil-ilabfc cJiannel leading from 
ihe Licriii't lo the i ( iiiisi£ta at the vulva. The vagina extenda 

Iti utl IItl- ftn. n. Eu the v \ U-rnul iirvfhrul iirillr^- the p^^int U 

which the urethra Joins die rfpndiKHvf enwi, wlnta 1 Iv.- 
veslibale runs from EfatexieniaE urcihrji! orlike e o ihu s>ul- 
side at Ihe vuira and i^. shared hy both I Ik- urinary and 
reproductive ayrtema. The function is to: 

111 Convey sptirm frunl the penis of [he mule inlci lbe 

female truce - sperm i> usually defft^Lcd at lift: 
cnlrmx to the ccrviL 

1 2 1 Convey t 4 ic foflpff from the uterus to ihe oulskle. 

(3 1 Convey uriibe from iIk- hLnlder to I he uuhcdu ul' ike 

body - the vestibule peribnu this. 

The lumen is lined, vrith strutilied squirnctB epithelium, 
which shows hormonally induced changes during Hw o&- 

IrnuK '. vde SIulIv nl e!il b <rpidieli.il debus tnowii ,;is L'\f ilij* 

Iim.' '■ii^iiiLil e\Eiilcjg;y Cun I ft.' used! lo assoss Lhe stages nl 

the cycle and to gauge the correct time for mating. TIm: 
walls tire arranged in tonghutlmuh folds enabling che vagina 
11 ml vestibule to estpand widthways during pnrluril'ini. 
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Vulva 

This is iht cxEiJtiiaJ opening of Ihe female tract l( consisls of 
two parti: 



Lablac - twci vertical lips joined wntratly jwtd sinriully 
and made of fibrous and dajMk oOrnleiiivs thsue. uiilkhIl 


muscle and fat The vulval deft hus HwLw^n them ITm- 
vulva mil'll 5 be enlarged during pr<M.X!siriis and owl mi in 
ihe bitch. 

tihoris small irtoh ul ejwr.no us enertilf tissue lying in 

:li-. i'liilbrjil hiS'.i i,-: inside I lit VcliU .M | ui" ->1 I lie ■■ :il'- .il 

deft 



Mummy ry gland 

Sfrclim thraugn 

3*crtrtcry liidufi 

Glard shi/S 


Tsatsxiua 

Tsinr 

Teat Canal 


TeatofrieeB 


Hi-a .17 Section Lhrmigh i ir.jTnir-jn eland. 


glands 

A lthoug.fi Lime iire ihji sinetly pari of iJ ilt rcprudueiive 
Iruet. lhc mantniJE^ damls uft the defining feature of the 
class M iniimalui.. All mammals feed thdr young CM milk 
from the mammary gLinds produced hy 41 process known 

as laL'ljlbdiL 

Mum 1 nan gla ode ire modified cuUwiwus glands, which 
lie on ci I her side of Ike midline ifti ih$ cALcmcd ventral wall 
on he abdomen and I he llinr-u.. I lie btLdi hiiii live pails and 
I he L|iitvn has four pairs. Ilk- glands are present in both 

wa*s. 

I 'acli gland (Fig. 2J7* eoiisasis of glandular tissue lined 
with sceiciory flpftbaLiufB. The secreted milk drains ill rough 
:i iwLwLirk of similes into iiul carats. which open onio 1 he 
oiflatT uf ilk- teat as beat orifices. Each gkmd has one leal. 
huL nch teat has several orifices. 

l.aetaEkiin is influenced by Ihm h^mmnus; 

t!I) 1 1 mt-r« 1 m.' I rum the corpus liibcunt. Causes the 

gbuuls to enlarge; during pregnancy. Sometimes wen 
in false pregnancies. 

1 1) Prolactin - Nocreksl hy the unlerior pituiiiiry gland. 
Slimulales milk prixluciion near the end of 1 he preg* 
nancy- 

|ti 0\ytfH'in secreted hy Ihe pLittferiar pituiLi:) gland in 
ihg lew- hours arnurui parlanLion. Idjhk-* Lhc lelcasc 
or “lei. down' irf milk m re^fkwlse to slK'kljhg hy the 
iLcnnaLL 1 . 


Can-iBoston of milk Tim varies between spv'inus 

milk produced by lbe hiida and ihe queen ls more* couomit 

(ruled, ccsuliiins irkmj pniCinn and twice an much la I as 

cow's milk. The average- composition of milk is shown in 
Table 2.20. 


The finl milk produced by die daiu after parturilicvn is 
known as colostrum It is rich in nutemiil rnilibodks, which 
are responsible for prov-idiou lhc neonate with immunity les 
diseases in which ike hatch has Ixcn espuffud. The neonate 
must recei ve Lotosi/uni during the first 2-4 hours of Isl e, as at 
1 iii^ lime. I Itc protein aiulibodies can Wl ahMirbed without 
being hiuken down by diges-ikm. After 24 hours normal 
proicin digestion will destroy iIk antibodies. PrLalaciiciii 
of colcHirum ceases after a few davs. 


Embryornc and fetal development 

iL is unporlanE Eli uibdcrilariLl Lhc L<Fills applied; 1C> [he sl.igcs 
■>f dcW cl u pine ell iTuhlc 2.21 J. 

Fertilisation and coll division During ovulation 

ova are released from lhc ovary. The bitch and she queen 
are iiiulclpapou^ species, so several ova are releawd ai one 
lime. An ouler layer of folhvubir wHs, the crannnM nuUH-ta. 
and un ipimt layer of glyoc^robein-. ihe /unu pM-lludilu, sur- 

roumds each nvum, The u v;i cnlLrr Ills- uHitti vk! Iii Ik ;md Lire 
curncd ;1 1 ■. ^ 1 llj by riiiiiSv:nicisl 11L ille oliu u-f llw . 1 Iinnag epilJbfr> 

liiLin. 


Table £.20 Average campositksn of milk 

Cnnstrlucfil 

QuanliLy 

Water 

ip, P|M " 

*1 Ijp™ V"? ■ 

Fa? 

tF30% 

Prcfinin 

1-15-% 

Carbon ^drate 

3-7%. 

Mi-ttf-ata 

■3.5-1% calcium pfioaphEiie. rna^si^^- sodiurn. polassium and 
Ehktfkte. Delicenr Mi and copper. Traces^ KMJne. cobaft. «n 

■and silica 

Viiamiris. 

A. B»,«. E. K Lo«V in C and □ 


C opy ri g hted m aterial 
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Table 22\ Tarminology used lo describe ^btyronic and Total dovolopment 

Term 

iDc-1 i n 1C1 (=■ n 

GosAzihDn pfir ncl 

Enle^vaJ twf*«n lefUlsaibft tif lhe ovum and hinh erf ihn (rffppnng Appnwimalety S3 ebay-t 

prangs 6(^70 Obya] si ck^i and <^i 

£mbrj^>k>gy 

The SCudy Cf lhe dmtophWFt irf lhe emtirya 

Oamete 

Male or tomaki grrm pall - spfim or ovum 

J-Kgctti 

Fedife&ftd oMum 

Errtuyci_ _ 

Sugg djr ny ah ch the ma^or rrg.inn am farming 

Fo#rue 

24ago from 4h«f Hhav mn Inm-^Hori c# \M major external arid Piierral organs b compete 
until pdiljr.fion j cIh nyirrbraiiK; nmsrnl 

Conoaphjft 

Emtr^ or rgflhjs. the edtfa efnhvonic rwcibianea ard che pi aeon in 

OrgnrxMj^fi^le 

Pe{iO*d during whteh lhe pnwmai orgsans aro dnvrlop ng Trikes nIXiLir 35 days *T\ the- -dog 
and cal 

*4«Krfiai e 

A newborn aniTal 


After mating. q^rro tnml up the female reproductive 

IruvL jckI I'LTlilisu-LKHii. luku* pkioe in lhe uterine tube 

During fertilisation, nzynHi are k teased hy the nn^vinL 1 
of Lhe spent (Fig. 2.55). breaking down He /Lina pdluddu 
of (he 1 ovum and enabling one pm to pcneirutc the 
ovum. This mottf in a fcnHfcartioi mcdoi preventing 
ferUlinlnn hy any o4hcr sperm. The fertilised ovum - 
rtiytt tidied :i QpUt Nffina to divide within ;> few 

luuins iif iLTliiisatimi. 

Cell division occurs h> huGhaI* - one evil heeKMEiLns Ivy i.i :iik! 
so on fF!ig. 2.5H). When the celh become too nmmtriHii to 
count, Lhe bull of cclh is sailed a mmrulu. A fluid-fUledcavity 
forms, and the structure become* a falartocyatL At this tip 
the blastocysts arc floating free in the uterine tube relying on 
sttrctiufn from the lube walk to survive 
The Hutocyvla mm aJowty down Hue tract nuv> itw 

*• olr 

uterine borne where they become attached to lhe walla ul 
equal distunes* implureijiiiim. Equal sparing between the 

hLisEi.H_-ysl* enu hies tueEi GgnKVplro U> h;ivi- thy Tniisimurn- 
LLivHHint of spues fur til. ImptanGiilion LH.-uu.rs :lL 14 2l) 
days after ovulation III ike biEuh mid ul II lb Lbyi ml llur 

queen. 

Within the HutocyaL the majority or the cells lies to one 
side of the fluid-tilled cavity and ure known as the faner cdl 

I1IJSS I 111'* ht: LI UHL'S llu.* L r flnhs‘YO. I Hl! I C II III Lining LTiclbi I Linn II 

thinner layer - the rruphuMati. which form* the extra 
embryonie membranes. Thecefla begin to differentiate into 
thiw gttta eel layer*:. winch evenliutLy develop into differ¬ 
ent parts of the embryo add it* itiembi^m. 

Development of the embryo from (he inner 

ceif mass Jit Lhi: early si .1 ee> the lawr cell mass is u 
flat phiie of crib. As ii grows, it curb around lo endm 
the organa I Fig. 2.5Hk The getm cell liyen dilfrrenCiatc 
i into; 

* ( Mil'jr ];iy ut. Or erludenn I Ik cietVQm sysleih ;i mlI the 
skin. 

* Middle Lycr. or nHsodcrifi - the tousculoskddai system 
and ihe inbenul organs. 


* [finer latei. L>r liuIikJltiii lhe lining -n!' Ik? cliactlive tract 

and the oilier visceral sysLcniv. Endodarmal crib ulsn line 
ihi- imphoblasl and form lhe yolk sac iFig. 2..SS) - in 
niu.imnu.1* £hi> cLne* nml ocml-iiin yolk. 

As die btrar eelJ amiss gfiorwh ii forma lb? head and trunk, 
while inurnaLly the t>. -ly cumlv or wiriiiin L>rm* and is later 
divided Liilli Lhe thoracic and uhttnniinial L-jvities by the dia¬ 
phragm. OTRamgffwsifi sv complete by H5 Jj>* and aftw this 
Ehe foetus grow* rapidly until it readies. ita linal ti/e prior lo 
p;Lrtu.niicm. Thy later stages of development in u medtum- 
*i/ed hreri of don art viiTHmiin-ted in Table 2.22 . Kittens are 

ufleii sii^hch inure uidviinu^d th:m puppies 

Development of She exSra-embryonic mem¬ 
branes The mi|ilNilii;isr fomu the uulilti p_irL of 

Lhe lluid-lilkd euviLy iirwl luler devek^ps ioio ihe extrji- 
embiyofuc jiietnbriicnes wlvoie ftunctiuri is io pfo«Ct the 

embryo during lhe gestation perkHl 

Mraodermil tells between the yolk sue -iindl Lhe tropho- 
hb*i spLiE i■ 11 h:• iwn InycT*, Inrming n cavity between them. 

One layer lies udjatmil M> the Ernptisd?|;jtsl ;md laU'T becomes 
Lhe i'lHirk'n. vY’kik' I lie 4?Lher linns cUkw Lu thir yolk sue. Hie 

catra embryonic meratwancs now- begin no davriop u* ftsl- 
l<™*: 

* ^-ulk suh.' - lurmed fnmi L-rwindermal Ccllb Puuipfiear* 

sojur time before birth. 

* Chtirinn - formed from lhe lr«.iplK'hlasL and lhe outer 
layer of me^Kkrrniil veils 

* Amndim \\vc IrtipkohLisI _md TnusiideTm ^nd EUfifi- 

Lually f<»rnh a IIlikI.-III led ■LU'.aly around Lhe Lk'veU^ping 
embryo IIil- MimiHUiL ltmSIt TIm: ember layer is eIil- 
;iiiuiiiMi and it is in iTfcis membrane that Lhe foelUA is deli v¬ 
ered. The urmiotk cavity i-s entirely scpanile from nil the 
other cflvhn, 

* Allunli>i* ;l h:i IvX 'ii-l iku Lli'.^rlL^utiim Llevelopfs I rom the 

cndtHdem fonrotfig the primitive ^uc and piufiet nul from 
lhe caudal end <.»f the embryo (Fig. 2.510. This sue collects 
urine from the fetal Madder via a. lube known us the 

urjL'hiiN. A* the ilILitiIiiik expaiiLls uilh feUil urine il eneir* 
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Ectoderm 



Ectoderm 
Erdodwm 

Masodemn 


Endoderm 




(at 


A muriatic Cavity ChOfl0n 


Ammon 





qui tube 



Allantois 


(d) 



Oho#io-aUantois 





Ectoderm 

* 

Mesoderm 



EndDd-e r rr 


Ectoderm 


Mesoderm 




Endoitefm 


tic Cavity 
rtiue Gut Tube 


Allantois 


I'ig. 2.S* liurij c-niNn-milc (kv*ki[mrn! 
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Tablfl 2.22 Odvalapnvsnta^ slBges oi the ean>« flrtibryo and foetLia 

Tlrmwiprtifl 

St-fl&e *1 ttevtlDpfTwnil 

5 iW4hg 

5 mrfi long. Faro and hrrihmbs.flrfl buds filickh^ Dal Irom Iho trunk. Arnncn complete Md iNi a kail as * Icrmfld 

A wttetas 

20 mm iqthji ijmtE are smell eyliodeie wth crkidoras al a paw shkap* Eyes are pjQiwilBd. Exiemai ivar hu a rktoi c4 

■alStMfl Rfcn 

5 WPOkl 

35 mm long. Eai Hap is cbslircv Eypijg party ciAer I he ey«. Di^b. can bo aeon on the pa^B EKl&mal (jenitajia are 
nflflf to imal pOflitiDfiS. Taette (snus? ham arn prnwnl on the L^>p€.f k& FHTMUdn d ir-tamal organs I'orgenosenesie) is 
complete 

6 weeKfi 

M min kirg. Prairinont scrotal or WMV tlSSUK Dja*» wkJriy spread. £>«olds lused Hair loll«ClOS anO laefile Irflctos 

preset -DO the Midy. Claws present Ossih^nhpn nl skeleton £1 45 •da 1 ^- 

7 w oete 

lOtt mm long. Body hglr pr>d Wk1U ma^iilftS fire dfrwsbping 

3 wnc« 

ISO mm Ipog. Hair &ov£rinp is tdmpltle. Fads havn developed 

9 wee*** 

roi birth 


ctes ihc foetus, EventuflJly i u inner uirftce became* pun 

tif I hiz jnimon and Its OUKTSUrfhCC flLKS with the churiLm 

tu beconte the irli rfrkn 11 a iy t fHi s. During pariimtiMi eliLr 
iZhofioallJiriiEjjs mil} he ulunliHied ii* Lhc lirsl 'wafer-bug' 
which nipiunf.Y ns rdcK I he foetus in lhc amnion. 

The placenta Tiw pi^nw ;* a YflKuhr KmJ. 

I'.hK'h develop* from the ehiwuialbmicus u round the cen¬ 
tre of the COlKCplIJfl (Fig. 1. W)l At iiUpLaiilatann. smiill 
fiuuirr-Like villi emerge from the duvuHlEmlas ;uhl 
bureoMi. into iht endortwliiuen of (he- uterine Inins. BUh* 1 
■capfllaritt coming rhL- murnhriiin? pcnclnlc l broach (he 
villi and lxmhc Us Ik in ckrti appotili^n in (he capillaries 
of (he endonKtriiiiii. Ihcsc furm ihc i*ji.;il and rmilenial 
purl* of ihe pdaomla - iltov are *wt cm44Mi#w wiih. eidi 

nLhu’i, The villi (hk'kcfl [into hiuud funds I'uruung ii 
heU-like or xaw«ry ptnL-raiij anniivd Ihc middle of llic 

concept us. 

Al the edge of the- ptaemt^ between it and the mem- 
hnines, is an urttJ known us the nunnimil hut-mu I imm 



Mpr^lnal 

haurnntama 


ChD-icailmlos 


Piwcnia Arming (band 

n'Djrd nrnbrycnc 
miimljrarpes 


Chemr^L^ntp§ 


fitl^l* UK talrti HnhjOfliti UMIlHiitta. 


■a here Wood escapes from broken capiSInnes and becomes 
trapped, The Wood gradually break* down and i#iii^r sciin* 
the fKiriunent discharges - green in the batch ami hrtnvn in 
1 Ik L|uinni — I hi in in nomull 

Thu pluwniu iinchors the coticeptus lo the uterine wall 
and provides ifae foefiu wi I h all it meeds for growth and 
devdopmenl. Nulrienu and osyjjcen pass from the maternal 
placenta iiiLo the fneiu^ m.i ihu umbilicus, uhiuh contain* Lhc 
umbilical -iirlen a ltd vein, the remains uf ihu yolk vat a ad 
■he sLiilt of (he allantois, connected to the urachus. Wusi-e 
hsaicriak pa.sN m ihu opposite direction. 

I fte jPftftf.tw.T intoimt in mating and pwitirifitMi *wv dr&crUmd 

m Chapi^t IS, 'Ohilrltir and Fui itifitritr Swwnx fl/ th£ Dog 
and Cat \ 


The integument 

TIk icneguwni is haul i<> be ihu? largest organ of Ihc body 

and ir'iL IulIl”> the. 

* Skin, 

* Stair. 

* I’ I'Hri pads. 

■ Gt^s 

The skin 

The ski a completely coven die external surface of ih*: 
body and Wends with Ihe mucous membrane* aL ilk 
vari<Mi>, naLura] openings. TJk fuiKlrcns of (he skin afC ,iS 

follows. 

Ii) Prelection. 

* Protects (he underlying scrni’tuje* of (he body 1 from 
physical damage. 

* Pirvunl.s iiiuksuiu by nucrn-iiigainsins hy creeling 
an intact barrier and fry the secretion of sebum 
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from the setaceous gtondf whirii has uniibartpml 
properties. 

» Creates U waterproof harra r , r 1 v. Ii34_h ppjrvenid 11st: 

body from drying out jiikI Imin becc-miny; ■a-jIlti'- 

Laged. 

* Pr^vcnl* damage by ulliaviu-kL Cud iatioiL by die 
pnura of pijj.mcn.Ls in (he skim and Tuiir. 

( 2 1 Seas# orsiaiii the skin contains numerous iwrv* end¬ 
ings lo detect LernperatiiTe, pain and iuul-Ii, winch pro¬ 
vide sensory infon-miinm to assist iIk I'HJiiy to monitor 
itf ex Jemal! environment. 

(3) Set re Bury ur^an - MLTfltonSi aft prYxluced by Hjfious 
skin Of tUUHQU* glands. These include: 

■ Si-bane us glands nwoctilcd with the h-iiir IbllkHc* 
and secrete febyrrv whidi waterproofs ihe emu, has 

an anlibamTjal UrGtkm smd conliiinS llie piL-nirw'i 

lo vicimim l>. This is activated by lIil- action of 
ultraviolet light. 

■ Sweat glands - *dso called sudoriferous glands, 
Only found cm Ihe nose and Ihe footpath of the 
dog and cat. Secrete swe^il, which enh the body 
by cvaponalion. 

* fVnimimius gliiniLS iiilIlIiIil'lI kc-Iillcci iun cjaiwk 
which JZEjrrte prol<cLivL ! was i ccruanun ► <>fli to die 

skin luniiLg ihe oar canal. 

* Mammary glamk modiSied sweat glnnd* Ih-nl 
secrete milk. 

* (JimiiIs luF Ills. anal! sao. produce a MrenztioO v .■ Lli a 
uliarjiLicissI iL' shicfj used fu-f ternUrfiul illurking. 

(4J Storage - fa i is stored li inter lIil* skin as adipose tissue 
and acts as an energy score and as a thermal insulating 
layer. 

4 5 Si rhermciri-gntnliiiTi - he*l! low is pre*enled hy; 


* t uiisciiLimil of surface NikkI capillafics, which 
clivemblond jwgy Ihn the akjiassurface. 

* E reeling ihe hairs und napping a layer of insukiling 
air between die body and: Lhe ou ter surface, 

* Layer of adipose tissue insulates Ihe body, 

(4i| f 4iffikiiiiiiiku1 inn — -.pcLia lived glumta produce plicru- 
mam. winch are nuEural seems it*ed for intraspociftc 
cumnfcLJi'iicjiiiiri. Other scents used fnr com muni cation 

iiLcliidc ch«.y-»L- sccteftfld hy lIil- difciMit-afiul gluiui^ aihl 

glands of the anal saes, The integument also provides 
siwial ciwunuinkatlcm. c.g. a dog raises il-s hackles w hen 
EtireaLencd. 

Structure of skin (Fig. 2.60) 

The skin is composed of three layers: 

* Epidermis. 

* lli-rmis 

* IlypuchTink. 

EptQ&rrnfS I lie epkkrinra is composed of similiiwJ 

si|LianKiir^ upilhfliuin arranged in m u.lcapk liiJWi lur strata | 

of lit I Is., ttlis liil constantly be i n g p r <. hJ uced to replace die 
cells-1 hul -iiTc tat or damaged hy injury nnd wear. The epi- 
dennb is avafPiJar and receive* uu-lrwnls from the under¬ 
lying dermis. "The layers iii lliir epidermis arc. Jnitn deep Lu 
superficial: 

41 > Stratum basak |i>t-rifemiacmniL]i - a single layer of cells- 
which divide hy rikosis-. Ac the new cells, are produced 
they push lho§e above into the next layer of the epider¬ 
mis. Mdii« 7 tci containing granule* of the pigment 
sricLiinn arc prcscn I. This pigiiicnl gives skin and 
hair its chttracWrlilk colour. 



HypCHtermia 


Slralum carnn-am » 
keratin inatian l -r. m pi cl n 

Stratum lucid am »~ 
loss dF nuclei 

Stratum! gr-Bfiulasum - 
cells atari 1o 

Stritum g^r-minaitiwurni - 
with mtlangcytas heiwmsn tflSis 


D*fm«s 




Dermal pnpiLUv 


I is- The struclurr of Ihe endermi^. 
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i-> .Siruimin t«r-i riuki^ii ml [he cells are fin timed jnd the 
M of kcTwtininrtfcMi or inlill ration of ibe ceLOs by 

llic! slruLlural prolcm ki rjciiu Kevins. 

I.*!) Stratum DiK'idLuii - I lie eulls fow I heir nuclei. 

t,4\ Sir Mini'll CuI-IIl-eiiIi ilk' JIhHJ sUpciTieuil layer. I hu eulls 

have no nuclei ft bey tire deud.i* are fully kenlinisid and 
are flartlened in shape. They are known us ^ubiuk and 

Make c>|f from Ihe skin sarliee- 


thTOU^JlOUt (lie summer imd autumn I InwcvciV pel cats ai>d 
doga are USliaJLy kept inside cunlraltj healed htnncs uilh 
ekeirk lighting uiul this disrupt i the tobtful uasnmLl irig- 
gerk so they may moult all year Found. 


Hair types 


Tbe dermis ii competed of done connective I is¬ 
sue With COlOafitn jr'id dusLic fibres. Il has a gunuTiiEirf supply 
of Wood wsuh and nerves. Alsu I'numl in ihu dentil F are 
the hair follicles. *di hmik glands ;nui vai-al ^lauilv which 

are only active in ilie hairless skin of the nore and. fooipada 
of the dog and eat* a re also round in the denmb. 

ttypod&rmis The hypodcrmiF, or subcuticular layer 
irs noi iiLiuji]!) piiri of the skin, bul is 4i layer of Iook 

OOfimctLW tissue uru I I;lL 1 lull lies Ikmcj Ml the denttis, 11 

also contain! elaiiie fibre*, which gives the skin of ihe 
dog and cat its dbility to mom and return Id its original 
position. 


The nose pad 

I hi rhiiuriiim. nr mise pud, ps Covered hy «h advened, luiirlcftv 
pigOhitiled skin and surrounds I be litres Of itoslnls. I he 

epidermis- on a dog's nose Ilis a unique palienting iltai is 
much like n human ImgerprinL'. The dqh also has- active 
mal glands. 


Hair 


Hair is a keratinirfd structure and is a distinetiie character 


istic of nunnials ll covers- ihe entire body of ihe dog and 
cal with the exetfplion of 41 lew m such as the miMC ;md 
foglptdl- 

The riaiWe pufL of the iuir Above the skin's surface is 
called the hair shall and ihr part that lies within 1 he skin 
is tailed ihe hair rout Each hair grows from 11 hair fiotifck* 
which develops from epidermiil edit These grow down Into 

I Ik underlying dermis imd Iiirm :i '.hair lijik iivlt ji seel inn 
of dermis called Ihu dermal ]ia|Mlla. I : 1 ml Lllc hair ciiiil% the 
ocllh keralimur and form a hair. As ihe Jlair urows up 
through ihe epidermis, io the skin's surface the cells at ihc 
point of ihe cone die, foimini 1 channel Ihe hair follkle. 
Tin.; hair continues in grow uniil 11 event willy din artd 

bet 1.1 me s detached from I Ik lullide. I Lair gmwiti is e ye lie 
ami imcc I he lunr is sited a tie* Ikair will scan to grow 
from a new follicle. 


Moulting 

Moulting or the shielding of luur is influenced by Seasonal 

factors, e.g. Icnperature and daylenglh. Most dogs moult 
imm- heavily in ihe spring and autumn. Cals moult most 
heavily in spring and this is followed hy 41 less heavy hair loss. 


There are three main lypn of hair: 

in fount hirrs ihcseiic Ihe tfakkcf and longer hairs thai 
I nnn ihe outer protective cou of the anifiifll. The nature 
of Lhe ifuard hairs the coil its waterproof quality 
S 4.1 waiff fc rujia olT t piw enimg il from penetrating the 

coal. Chie guard hair eniws I rum each follicle and is 
associated with an involuntary muscle caHlud the iim> 
tw pili muscle I Fig. 2 .h|j, This raises the hair from lls 
rusiing prnitiini trapping a laser of wumi air close to the 
body, l itt: niusL'Ie conLrjaels in respnns^ lo^old. hi.ll C 4 in 
ubt* he stimuliLlcd b> fea r Or tllPM. frg. ilk hairs of ihc 
lull (IkkLlehrush ell cl!) an iheLul hsji respnnv In ttuciU,, 
( 2 !| Wtrfil hairs- - ihcK lotm the soft undereuaL. They are 
ih inner, softer and shorter than guard ha in dsid ate 
mure nnnKrour, Their lumber flucCuum with ilie sea¬ 
sons - \n wirier lh?> 1 cm Id kwp Ihe body warm by 
providing! an insulaLing. layer. The thiclcnemfrf Ihe wool 
hails also valk's IwtWccri breeds, c.g. huskiev leave a 
very thick unskrcoai aibd are well adu^ed tocMieniL' 
cold: DobcrmanB have a very short outer cvnai and no 
imd?refill so they do not lofcralccold wealher There 
may he a 1111 . in her of wool hairs growing from one fol¬ 
licle wiih hiil guard Ikair. 

— ■■■■■■■ ■■ 

- h^ireon-ti 
—■ hair papilla 

F 0 rrrt&tiun Of hair 
papilla and hair ccme 



Follichs MlarEs lu 
dkfv^lap 



y 



Sot?«i!PU5 -fil and 
dovr-ilOp® a nd 

Uev&loping hair 

through akin 


Maiure hair in 
follicle snowing 
arrector pih 
muscle 


M». 2-lil 1 lir UnllLniiM Lil ll.ur 
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vibriasB« 



Hg.. 2.S2 Vibrii:;.ic_ 


4 31 'I’iKlih' h;iir> i'-iliriv'-aL' Ml'iu. 2 . 02,1 llIl* l.i led 'Whitters' 
tinr tinur hairs. They arc much thicker than guard tudn 
iind protrude oulwaxdE beyond ihe rwt of the 
They arc specialised hair* I h-iil grCP* fro O’! MHckl 

found deep in ihe hypodermic Elairh ifolliirk' is sur- 

rounded by nur \u i5imI i n u n lliul ;i.i lt respuilMVe lev 
inLvlLiiniL-iil stimuli and provide unory information 
from the cnvircmiKoL Tactile hairs are racnlly found 
on the fact - principally on the upper lip and mru r (he 
eyes. However* l hey arc found iti other areas such 
lN k? duster of tactile hairs on a at jtHtput and lh< iufi 

4-1 utiisk-crs nn a dug'-s cheek. Edi the lutilUS they arc ihe 
lirsl Ilnurs lo be formed. 






Hind 


Ha- 2.G3 VrnlrjJ ^icu- of di^’s-lul fcwpaii jthJ Ity Irmipy". di».™.mp 
fratpariJ. 


Claws 

Thu ckLVt s iiru incxtilied upukrnrial sii uclunri (Flfr 2M ), and 
form Ihe Outer layer of Lhc UisIljI Of third plluluJIX where 

Lhty covtf the mi-uni pwHi. The epidermal cells. conuin 
vi high proportion of keratin, which mates them hard and 
protect ive. und the tissue is referred lo us horn 
Each claw pwt from a special ized region of epidermis 

I he fiinmun buriUr which lies underneath a IckIlI ol -^kiu 
cii 11L I hi: djvi fold. I lie cla/W COflni^Ls ui EWl» hard, lalefidU 

cLMiipie^sul «ulK In a groove between thir walls on the 
ventral surface, is the softer horn of the sale The derails 
or ’quick” lies at the base of the claw nrtd contains blood 
capillaries uml nerve fibres. 


Footpads 

[Tie fiMj[pad& art uwd by thick. keratilUBed. hlirbi cpi- 
dermis. Tin: mii face is roughened h\ conical papillae-, which 
provide (ruction when the dog walks The Furfaw of ihe 
cats- pods is smoother, 

rise dermis ts hIm? Lhurkucied. lv-iiLiiiis fatly Eewui; .mJ is 
very -»jsculku. I Ins forms the i%!ial cushion. which acEs as a 

shock absorber ;is ihe animal walks and runs Active sweat 
glands arc found in the foolpads of dogs and cats. 

There are ihree types of pud (Fiji. 2.63J; 

(I I Digital pails - pnktCCl l!he disEu.1 inififphalangeal luiiLLs. 

one pad per digit including the "dew" daw, 

C2) MitttiiptK/Hdlinal pud protect ihe phalangeal 
metacarpal or mctaUmil joint; hem-shaped in the 

dog. rounder in Ihe CAL. 

(31 t ;iap;il piLil - also ealkd Live se up paid: found only on the 
fnepaw and Ikf, just distal to ihe carpus. 
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There ;irc ^vlh pads Of) each lonrpjiw .nul rive altfe l-jlIi Hum! 
paw. 















02 Afl&t&my and phys&fogy 


Dili: Cbs*s m ntm-njlruictiihfc Cil daws arc held 
reLrjLiiftl by mans of titatic IrganenlE that ru-ra Fran die 
strand and chind pfaulaPpe* When ihc cat umlolhs iLs 
cfaws, the digital flexor mwefc ovcrcnfics the tenn'cHi in 
the dasIk ligaments. 


KE Y POiNTS 

* Anatomy is toe- study of tto body* Slrtidur*; 
physiology is the study of how it worts. 

* All living organisms are made cf cells- wtiteto have a 
basic structure with specific analwnical lealures 
whidh adapt them to a particular function. 

* Colls are arranged into four basic tissue types. 
These are epHfueliaJ. connecbve. muscle and! 
nervous tissuas. 

- The l&uiT tissue types CQfflNM to form the organs 

of toe tody, each of which is adapted lo peflorm a 

specific function or range of functions 

* The body cofinpdsj&g a senes of tody systems, 
each of which is made up of organs which work 
together to perform a particular function, lor 
example the respiratory system takes in oxygen 
and expels carbon dioxide, while the reproductive 
System produces offspring 1o ensure the survival 
of the speetos 

* The body is divided Into three cavities - toe therm 
the abdomen and the pelvis. Each of these 
contains on* or more or the body systems. 

■ Although each System works individually to 
perform a range of fund tans, the systems also 
work together to mainbta if» body in a balanced 
stale - a process known as homeostasis 

* The body must be maintained in a state of 
balance, e.g. normal temperature and normal pH 
od Wood, so that the body Systems can work 
effectively end efficiently. 

* li the homeostatic mectwiisms fail, the body 

systems start to malfunction and the animal 
becomes ill. 


Further reading 

Aspmiill, V. and O’Reilly, M (2003) Jiirr&dutitiM to 
tfetermary Amtfmg f imi FftyiMog}\ B-ullcrworiih- 

Hi'iiiCiiuann, (hl'urd T 

0k*>d. J. S. C200]) Cittaur AtHfu nf t'iimt ai rffflHfWN 1riV<- 
Dog trtiif Cai n 2nd edit, M«by r London. 

By*x h K. M. k Sack, W. O. and Wearing. C. J.. ti. 
TfK/bwk < Veterinary Anatomy 2nd odn W. is. 
iia lindyrs. Philadelphia, 

EviiOs, El E- (|W3) \fiftrr r s Amtiomy the Dog , 3nl cdn. 

W. II. !ujiiiijdH. , rS B K l> kiliii:liflpln;i. 

Phillips. W. [). and C'ltilLnn. V. J. 1 IWI 1 A^Levet Biology 
Oxford UnivcHrty Press, Oxford, 

Smith j B. J. (19901 t Ljrrjr.'r Lb;ppLncl<OE|. Will nun-; 

and Wilkins* Philadelphia. 

TarLigftiB, L. iirvd Waugh. A. (200G) I WtrJri*ir>- /Iflurisuwj and 
Appiiwf Fhjftiotowvu Ehrtbcrworlli Heine Bunn* Oxford. 

to 

Vet tope serins of CD ROMS on Anatomy and Physio Logy 
for Veterm&ry Nurses, Keys! ill Cov Lid, 
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Observation and care of the patient 

J. S- Seymour 


Learning objectives 

,4ftw stwh'PtX //i/.v rh&pfcr, xfpcfadfi xiwuttf be £tbit* w: 

* flX.--H.-rilx: ilk: procedure far performing u general 
hirjlih citfidt -on a hcttpitcilised pulieni- 

* Recognise the possible enures of ■bflonialhjt'x 

atened in twFpilnlired paiienis. 

* Apply Hit£ khuw Lxiyc of IWEVBal and Libnorm!! I ■jpfvnr- 
amr ofanimata to evaluate the condition of patients in 
Ui£ veterinary 1 practice, 

* Apply the principles of hjmdiigini£ and udminiiflr.Jtw:itt 
of medicines to practical nurrini situations. 

■ Direuss ihc larkm* types, of bandage uiaieriaK avail- 
ahtt in veterinary practice. 


Observation 

During the course or a working duy veterinary mines will 
come into canted kith -ii range of pilienls. They will have lu 
deal with healthy nmirtiJs of many gpecus uihl temptra- 
mcnls 4indi can for in-paiiunis whose needs will vary from 
basic- lender laving can lo InteiHivc ireuimenl and nursing 
procedure They must recognise iheiwnnul and abnormal 
appearance and behaviour pallors of those tn their caw. 
and report nil relevant information to the veterinary ■viir- 
geon The Mint's observations can jriie valuable input tu 
lhc ease hislory nf the paDienE and ilLiy a 3 si It the veterinary 

SHigHinA Eliagrwisis and Ereaimetit. All observations should 
lx- nufloii a i id any fitmarmalinka reported iiumediaLcly. 


Dogs SfKf cats in the hospital Environment 

li shoukl he remembered Ifwit ever;, paLnnii is an individual. 
Sijns considered tk ml a I foe mie pvIttM may he abnormal 
lor jnolher. It i<- neeesSary. LherCiure. lu Iveurne laniihai 

with each animal and to recognise its norm-.il appearance 
and behaviour patterns. 

The veterinary honpilal h not usually a refused environ- 

men I for cfogs. cats nr small animal*. Titty k ill he sur¬ 
rounded hy lac-js, smelts and sounds unfamiliar to Lhetn. 
and I here 1 1 ire may he expected to IxTia 1 . e 111 ail abnormal 
fashion. Normally placid animals may become nervous md 
exhibit signs of aggression or submission 

Furthermore, these patient* are often required to be 

veijiired m a small endow'd >|Kiee I rum which there is no 
visible means of escape. WJicn approached by an unfamiliar 

person the animal may feel threatened and react to the 
"Highl or light" response hy growling or snapping at the 


pcircdvwH thiml. I'alt, hiring vidiLaa’y aciariiatk ale pailiiiU- 
larly utel inevl Eli- feel sErt-sscd a Way (taflfl Elicic' home territory 

and wilt often mart to attack us their only means of 

defence. 

Ftar iiiid aiuEkty are not conducive to u smooth and 
speedy recovery By considering the natural environment 
and routine of patients, many simple measure* may bo 
ample me nlcd hy the veterinary nurtt u> ulteviau stress iu 

Lhc hospital isoJ paLicuL. 

The following guidelines for stress reduction should he 
followed: 

■ W herever possible avoid pbidng rat* in capes w here they 

cun sec and. he seen hy oLher piilienls. ii nemssuiry. cover 
Ihe cnee with a hliiikki'L. TmiI ciIsuil- llui reguhir ohserva- 
ikin of the jxil ieul is inaiiLUuned. 

* Provide cals k iih lhc i^curily rf somewhere lo hide. This 
is easily ichievcd hy lhc mchsion of an igloo *-h enrd- 
boajd hr»N in Ik pen. 

■ Dogs may enjoy lh$ slimuhUinn of irieryvLiy -lelivily 
arnoml ihein hul try lu aViKid puf&nlially eonfronLaLKMIulJ 
si I u;i I icKiici. 

* Dins. i eye canteei. may lx: perccivedl hy u dog av j ehal- 
leEigiiLu gesture and one ihai diinurndv an aggreaflivc 
mpofUK. Thi* should be avoided, 

* Noire lev*cl^ xhould he kepi 111 a minimum :md any sud¬ 
den loui.l ncHse\ should he avoided. Kii rki i -jlt ddjgp shun Id 
he iMilaLeLl if pnieLituL and lelurucd, li<sife'ic as stiuc'i ns 

passibk- 

* Ample pnvjsiaD sliould be iiiadc- lor uiiuatLon and dele- 
cfllioiL Animals easily Ix-vonx- agiiatcd if ?Jiis h noi 
ail lowed und often are niortilicd if I hey soil their kennel. 

t flis shiiuld always he provided willi a Idler I ray unless 
-tfxx-ifieaLly EuJd ulJiemise by llie velersnary suruecML. 

* Male dogs oil bficam exlfcincly agfiatud if kennelled in 
ctoiu pra^irnhty in a bitdi hi uaion. Ii b adwsahle there- 
I'ore not lo udmit bbcbei in ocsUug to the veterinary 
hospital unless abwluttty nnonry, 

* A siresrtd nurre w ill increase the anuciy of ;i ittmnf* 
iiikiEinil. PrsivuliiiL 1 a l-jIiei cnviri.inriH:nl and using a 

quiet. £cnik voice can do mudli lo hoodie a ffigtvtwd 
patient. 

* Idadly. such paiient should be monitored und cared for 
hy u specific rairee, This w ill provide continuity and allow 
miLiu;il iiusi to develop. 


Normal appearance of the cfog and! cat 

A fLiulinc llealLh clkxk of Lhc j^i I iltciI 4 ioukl he |vrfonnL-d 
on admission and icguLirly ihfOiighmjA Lti stay in ihe hsw- 
pilul. 
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64 Qfrss™fron ana care of tfie p&ttent 


Tin: general demeanour^ lemj^ranwriL and overall condi¬ 
tion of I lx: jriiui.il ihimkl hi 1 as scumI beFore performing .1 

ph> SlLid CAJlILlGiJtLi.'ll]. 

L XLLiilici ljL n■»h of ihc patient ■■ lu'iul'.l K. cjrnud iiul shir!in|£ 
id the eAleriul sruircs and pm-ic-.s nwihiKhcally, L-uuduUy 10 
lhe tall. All findings sltnuld In: nxuftkd liiilI repiitictl. 

A umnnL bralihy dog or eoi wifll exIuNi the follaiMdg 

It 

* Keen cdk'flcs v,3L 1 1 shsirfi reaction lit skmu|i 

* Clear, twfcjjjhi ilui are free nf dasLioirgc 

* CJear nasal orifices ft-ith im Je>l lufuc 

* Clean and odour-fret cars. 

* Glossy coin ^ich skin ilnn i* and free of wounds 
and parasite. 

■ Sgiiahk weigfrl iot breed and size with no of ohosi l> 

or wantage 1 . 

* Kiev limb nboltrinini I with iu> sajjits silliness, or pain 

* Temperanue. pulse .md respiration wiihan the h«m nisil 
mage. although these may Lnereadc >Ji.ehih under tbe 
stress of hospital candaikuss. 

■ Pink mucous membranes witfi ,i capillary refill lime nf 

1 2 wcfMwJs (l n i$, iA). 

■ C'fear, pislis yellow urine pa-; *.*13 wiiho-ui pain nr difTHiiill) 

* Firm, hroy.n ft i cun pa^ed freely williuut undue k| mining 

Of pain. 

* I merest *.hiOun in food if offered. with an ability to caL 
and drink 0DndhrlB'bt , y. 


Abnormal appearance of the dog and cat 

Any dhni.irmaEH v_ ho^eve* minor, may foe ■d’p itleanl to the 
vine hlsinry n| iShe patient ami iherclbre to the veterinary 
vuiveun in ciurge- It i* VilflS Uui ;i II ahnuimil si.Ufls jn? 

rc purled by I be vek'nrury eiiith.' .is hkib as piiv-ahk’. 11 is 
rtvoniiiiL'iuk'd thul ho-tpiLaJ dlurh arc utilised fur nil 



I i» \\ \ ■ ■ iii; |jc|iil’.i-n i-Hill I II.- by -pplyiMi Ui i 

IS11ILMli\ li vin*rnl|i^S liI I lie gUHh. I I'lii >li iff Jpll iCl>i1I Il£vV cil 

K Hft-ftirfdb wl Et MtkiLiIi f 


patiiriiLs a (hi ifrui vital art mnniLored and rceortted 
routinely, 

AbbOfma' signs and their possible 
significance 

Appetite changes 

Many animals. especially eats, have a mirnuLly taiprpi:iouy 
■sppeliie. I Inwever. alterations in feeding patterns may lm.vui 
m llie hchpilid smkilinn as ,i result of u ehanec in envlion- 

iiilti I or diet 

nt apptlife as ol'len |Jie larsl si^n that ;i.T1 JUlimul IrS 
imwclL i Ins nuy be tluc Lli im uutnlwr mI l^a-pTs, including: 

■ M-tmth ulcers. 

* Pain m | lie nmuCh at dysphujriil, 

* Nai.ii dOcIgL'sliLWii, ljuisiii L'imp.iirL r d nM .il l-nn funcMon. 

* InfecticHLs diseases 

■ Pyrexiii. 

■ MeUi bo lie discuses. 

■ AuskEy nr tear in ihe hospkal cnvironnKnL 

■ tins in wfhKhrii 

VnrjGkrtJs ap|h/ll!rir -Wfllll ? .1 b>eq ueisl loss Ol ^ uauUl :md 
condilwm rau) be a symplom of pauicreatic iusulDck-ncy m 
^pis. Pici ftrjvinjj for unnutui^l foodsinlTs j may dcctj i j-- 



able Itiibil. Cupi-iKpittviiu |'l;iIitij ol laeeesl is nn *imp*!* 1 of 
this lamdiLiofi. 

Changes tn urination patterns 

Puplyuria (bMMhil Uiine 'puiducliou I inti imlyilipviu 
lifiereascd lhirst.1 sue syaiipk-ni* of liunji tomlilions. indiid.-* 
ine: 

* Ncplinlis. 

* Diabetes nadliius. 

-• Diahetrt ittapldui. 

* Pycunelra. 

* HypeyiidreTtwnrticailism I t uslrinfs Uawjise'l 

* B B io-(ie?iiFus. 

Jly^iria il^criix-. iMinj'ul nniilFiciilt urinal ion and maybe 

>ccii in a fKiEippt sullcnng; I min 

* Cyclic cakuli 

* I clme iBodogical syndrome (FXU1» 

* KbnsLulic enlarjiCfneNk 

* f Jhslr licliou nf llic urinary Had. 

* Trallffia tu ilk pcUss nr unnsiry IjsicI 

HflrffuEniisi rndk-Hes i!he pa-Mtioe nf blnod in l he urine 

\iinria fjloLsi l m.ibiliEs hi pass a rni'. i and i:>|j|iiiria | pu • -.age 

of decre-tiscd volume of uriiiL-i are potctiliiilly mijfgeihzy 
siiLsiilioTis and inav he caused by: 

* TI.LS. 

* ObstrueLitMi or iruuma to i!he urinai s tract. 
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■ I lllCLTl iliii . 

■ Renal IjlIujl:. 

* Shod. 

All change* in prinaiion pallcTM should be mimi cored 
and water iniakc and urine output accuraie-iy measured. 
(The ttfifliul urine output fur a dgy n - ml ke hour.) The 
colour, ondl and mnsiskmey nf ihe uriiK passed should be 
assessed and reported, 

Urn lew otherwise ituirucicd by the vdcrinvuy xuf$am m 
clean- fresh water should be available to patients «n nil q'rrties. 


Changes in defecation patterns 


(uihcl.putMin fthe failure in e-.denaie liutceik wtikh may 
cause draining) may bn caused In, ;i number nf facture. 
ind tiding; 


* Dngcslion of foreijfU niuiirriul tueh as hone^- nr lur bidls. 

* Tunwnre in ills? reuiuni or colon. 

■ |\nviTiicm3LTiial factors such it* soiled liner iravs or con¬ 
iine nauifil. 

* Enlargement uf 1 he pioriile gland. 

* Lack of uenhe- 

* Kcy-Oiskdl ayndioiw m- cali- 

* Diverticulum. 


I ii:irrlhk -j iiHl' iVi^Uirui. irtacuation ol watery faeces irum 
the bowel I may lv caused by: 


■ Canine parvovirus. 

■ Riicterfal infections iikluding Lcptospirais.. Campy lo- 

bader. tic. 

* Duteraptf. 

* Feline pankucopcni:*- 

■ Colitis. 

■ Turroura nl i he iiUusLmic. 



* 



InliiHuwepiKiHi. 

LnUcKpilTilJitlci. 

UiL>iii[u.hk~ diet. 

In^e^tion of placental 
bitch. 


mem brands 



post-parturient 


Hie volume and frequency of faecal miikml passed 
■should be monitored and recorded. The faeces should be 

for ^nk.ur, sanell arid CiHLtUK HJld examined fOT 

i Hu prc'^riitt of bLood P mucus or parasitic worms. 
Mlerpucopk; mamirialiofi may also be carried out. 


Vomiting 

I has is the emission from the mouth of slomach content* 
and may he caused by; 

* Ingestion of fordgo material such as pm sum, decaying 
food or small prey. 

■ GuatrirHs, 

■ Ihjhck* 1 * anclIsLus. 

* IScp-lmlis. 


* Pancreatitis. 

* Pyometra. 

* Foreign body in dtjraiive iiaet such lis plastic or stone. 

■■ Endopararites- 

■ Viral iitlk:Li<>M (hepatitis, outline parvovirus, inline pun- 
lyiiL-opciaiu, Grime infcciious peritonitis). 

* AonsHhoia, 

The volume and frequency of ttwiiiLu* should be moni¬ 
tored and recorded and iIiit specknaen examined fur blood, 
mucus or evidence of puiaons. The incidence uf vomiting 
rdiitcd lo Bwding patterns, is of great relevance and should 
be mnnilnrod. tAllIi IHOldiDf of the times that sickness 

neeurS. 


TYPES OF VOMlTtNQ 

The- veterinary nur&e should be able So recognise Ihc 
various types of vomiting lhal may be seen in Ihe eat 
and dog. These include: 

* Projectile vomit - fMWltjl vomiting Qi slomach 
contents usually without retcha>g. 

* Regurgitation - Ihe backFhpw of food from the 
MSOptagiii. 

■ Stereos*aceous vomit - vomit containing laecos. 

■ HaemateineEis- - voroi conlaining blotid. 

■ Bilious vomit - vomit containing bile, 

■* Cyclic vomiti mg - fttCMrnng gets of vomiting. 

* Retching! - ineffectual attempts lo vomit. 

(This may he comlused whfi coughing, espeeiaily 
In cals.) 


Nasal discharge 

Tit is h commonly iict-ompanied by snrexi ng and may N? 

cuuHd by: 

■ 

■ Foreign bod lies ^uch iis grass seeds. lunuiurs or polyps. 

■ Dfilcmpcr virus, 

■ E'vlme l;!iI iL'i v iriLv 

• Evlini! viral rhmnlriiirlbfilih. 

I hu ii.i--.il passages should tv ,■ ■■■.inlink’d for any evidence 
of foreign bodk&and the dicchirpc cunined fer presence of 

blood ur pus PalMfllS. espedaDy l-hLs, may he rirluHaril Ln 
ul when Lheir nasal pussayvi- are £Ori§et.L*d due lu diiliLh- 

ished olfactorv fiinetlon. 

Wm 

Aural discharge 

This is itHJil uinuncMLly s^vn ill lung-eared httvds mu'Ii as Lhe 

spaniel. Li is often accuntpaiiied by vigoronB head shaking 
and franlk scratching of the cars, causing corawknabk irri- 
tin ion and di^tre^ It may he caured hy: 

* I LrreiUTi hiiHicv sliltIi iis ^rass stvds. 










BE QtafrWlfon car® of tfm patent 


^ Ear note jnEesLui km. 

* Inteluii. 

The ear* should he cgumoed Tor tsvidBftoe of obvkms 
foreign IkkLj. The ub of iini auroscopc my be foqudrtd 


Gcuter ctfscftarge 

This can cause eonstderahk distress lo a pattern and signs, 
such iK pawing 411 lhe face uikl rii bbiug Lhe head against 1 he 

floor muy be seep. This may be a symptom of! 

■ Distemper 

■ Feline upper respiratory iriu:t kfitectrtn. 

* Foreign, body such as gra^s seed. 

* Abnormal eydid or eyelash siruciure. 

* Allergie response*. 

The eyes should be examined ran: fully, ink 1 ill.' cure no! (o 
lOUGh lhe surface of Lhe cornea. 


Vaginal discharge 

TJLis is awndaLcsl vriLh i he reproductive cycle of the bitch or 
queen and niay be naraifd or a bmirmal. End^nlions include: 

* Fm-in^lius - bland-red duKhiivt 

* Oestrus - ■MfLiw-LM.-iltMirctL discharge 

* I iiiiBirH-. ill }Kirliirilji.>ii — d;irk green hniw a disch-irge. 

■ Metritis - brown black discharge. 

» Alwrrjiip - foul-smelling, black dkhugti. 

* I'yiMiiL'rni - purulent discharge, often green, or pak eulYce 
CLilnur, 

An irainle “history should be oNai.iK.-d 10 help csLablidL 
ibu l-ju»c of 1 by dischiirge and ensure the correct couth of 

aeiiuu is I m k 


Coughing 

■his iiuiy be beard in ibe hospiulised patient and may vary 
from □ dry, luirsk onugb to one thill is fluid and productive. 

C’uughiiiL may he causod hy; 


■ ('.nipcsiivc heart failure, 

■ Round worm infestation in young animals. 

* t ii nine eontagiLius respiru lory disease 

* Brondulk. 

■ Distemper virus. 

* InhsilaLion of chemicals or irritant fww 

* Placement and subsequent nuuvsl of endotracheal Lube. 

* Asphyxia, 

* Trauma l£* lhe respiratory Iracl. 

* Malformation of die KSfHnlny Lraei. 

* Laryngeal paralysis. 

Any it'ieilLod Lit n.-dTuiirit CBiliL nuy ll^HIHvatC 1 h? si I u;i | ictn 
should he aUnded. 


Changes in colour of mucous membranes 

The colour of mucous membranes is a good Lndicaflor of the 

general health of an animat and will sumeiimes signjil the 

need for emergency action: 

* FaJtt nfeucuHK iwmbraiii-s - may udbti hamL-wrbajie- 
sluxk. flUflnh or preuluEoiy collapse. 

* Bhc t«nufd (cymruHc) memlirunes - may indicate respira- 
1 11 ry obstruction leading lo hypi.ix.ju. 

* Vrihiw liclcrus) inemhraDes - may incLicate liver disease. 

* IVcerhijie - this refers to small panpewne red haemorr¬ 
hages nr ibe muiosue. This nuy be seart in paiiems suf¬ 
fering frOfU dotting. disorders. PaniL-ularly imlituljve of 
anionziis pnisnncd. with arUkoagulanE rcidenLietdes. 


Restlessness 

Any animal that appears lo be UlidnJy resEless shriii'li I he 
examined lo cqafrlish I be cause, and sLips should be taken 
if possible in Alleviate its distress. Signs of wdeuiietK 
include 

* Parking. 

■ Whining. 

* Pibcing, 

* Scraceliing at hedd mg. 

* barking. 

* Inability Lo settle. 

■ Cowering. 

These signs muy he caused by: 

* 3 a :i 111 ckt LlisiLorn lor!, 

* Fear. 

« Excess heut or cold. 

* N«d lo urinate or defeats. 

* lluni^r or ihirM, 

* Lu 11 c 11 ness ckt horedcmi 

* l>iessinys L 0 C 1 ligliL. 

* Fi rst-SLage parturiliun. 


Temperalure. pulse and respiration 

These vital signs should he iiKmiiored rouEin»ely in every 
hospitalised putienl. Sec Table 1.1. 


Temperature 

Thermometers 

ITip mnsi i^ciiTnFPnn type of clinical Ihermometer is ihe vtier- 
Imry nivreun I be nrn wtk- l lt Thp^ COTt-^isI^ of a gffilduaLcd 
ela is Lube iuiIl a stubby hulh a I orte end enn Uliding: mei- 
eury, Wbsra (Jie cemf»er;jiure rises, ihe mereury expands 
causing it to travel along the lube. The liiermorneCL-r lias a 
kink in the hidhend whkh prevenls lhe backflou 1 of merenry 
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Temperature. pufee and nssfwJfc*? 07 


Tabfe 3.1 Formal rSf^O CX wflsl in the cat and 

*>g 


Icmpc-jabure 1 

Ci F) 

PuIm 

bfittih'nlih 

HMplratlen 

bwttiiJinln 


39.3- 30 7 

(IMS-101.71 

W iKr 1 

i-D-33 

Cai 

:3S.0- 36.5 

(tOa-.4-ii01.ei 

na-iao 

awo 


B Qeponatifl &n suie 


when ii is runiuvcd fitma the animal. This allows an accurate 
rttuKn^ c>l impetature. 

iliL- tbemonifiter my be calibrated in dtsiwi GetaLiu 
( C\ or Fahrenheit i F). Although ihe vvienmiry nunc 
should be famflinr with Hnth riding*, dtgtm Celsius is 
now i he Flandani vrth fw luasuntHfU of tem peraltiire A 
F'lhnnlicil residing may K- convened io Celsius by use of 

1 be lurmulj: 

a C = CF- 32] x 3/9 

The dednok liennwnwler is now widely med and is 

designed lot TCCIul nr c^Ltpluit'ual uw. Jl jilluYVs LUSH in UjI 

Tnonilonnic of bodty EeirtpefaJUite. The temperJiiirc may Ixr 
read from a digital Fe;i<k»ut. The mfecIJneical HwimouKkr 
may be need to record subnormal tempersIvrta ;nui is vala- 
able lor anaesthetised patient* and lime chat uni critically 

ill. 

Care and storage ot the mercury thermo- 

ni&tQf The mercury i benfirmneief should be scored in a 
glass jnr with ;i pa4 of cqiimi wool at ibe boUrnm. The jar 
sluiuld. he tilled with antiseptic sokici-on Both (lie ccHton 
wool and Ific antiseptic should be chingHl daily. The ther¬ 
mometer should be cleaned with cool warn and antiseptic. 
The use of hot water will cause ihe mercury to expand 
urn.! (he jducs Co brent and should therefore not be used. 

TbcTmoTnelers shnuld rioi he shared. bclWCdl infectious 
and iioiih ii factious pul kil ls. 

CfttiL care should he oaken when using and storing I he 
mcftmcy thermometer as berth broken glass and ihc mercury 
can he hazardous. 

Taking the temperature 

It is usual arid pfctetabk so Lake fbc tcmpcraliirc oF an 
animal via she rectal roale. However., il thn is nm possible 
elite lo pain Of Irauma, I he u.iillu or the external ear canal 
■nay he u>ed. Cieiieially. Like Hading GUI be es peek’d to be 

2 C lowev chan Ihe nctHl reading in these arcus. 

Pynexla ihigli body temperature) may be caused by; 

* lulix'Lioiv. 

* Heal stroke. 

* Convulsions. 

* Pain. 

* Fseileinenl. 


PROCEDURE FOR TAKING THE TEMPERA TORE 
WA THE RECTAL ROUTE USWO THE MERCURY 
THERMOMETER 

(1) Thrfs patient should be restrained by an 

I assistant 

(21 Shake down the Ihermomeiet to on&uro Ihe 
mercury returns to the bulb. (To avoid Ihft 
possibility erf breakage, Ihis shCKdeJ never be 
done near hard surfacos ) 

(3) Lubricaio the stubby bulb end trf the 

thermometer iw|h Vaseline, K-Y jelly or similar 
lubricant 

(4} Gently Insert the thermometer into Ihe rectum 
wflrt a frosting motion. The anal sphincter of the 
deg will relax easily but slightly more pressure 
will be required in the cat to relax its inner 
sphincter muscle. The ihermomcler should bo 
directed againsE the upper sudac# of the reel uni 
id avoid insertion into a faecal mass, 

(5) Hold Ihe Ihwmonwlef in the rectum for the 
staled t«me (30 seconds to 1 minute]. 

(0) Gen tty reiwve the thermometer and wipe it 
dean with cotton wool. Avoid touching the bulb. 
Dispose erf cotton wool ih clinical waste. 

(7) Hold the thermometer horizontally and rotate il 
until ffn mercury level is visible. 

(S) Head and record the temperature. 

(9) Report any abnormalities Id the veterinary 

surgeon. ] 

(1GJ) Clean thermometer using antrseplic solution . 

, 

Ijuw In ids It'i in pi’t a i bit may he caused by: 

* Shock. 

* C'i rculatory colkpx 

* Impending puiiiritipn. 

* C iuniiTii I unskL'hlhuLic. 

■ IEvpLiCliirrriiiLfl. 

ITuclualiii^ kniijH.T;iliiif is kUDWD ;IS diphu.sk Ulld h a 

symptom of canine distemper 

Pulse 

The pulse r.ilc id un iimiuul can lx - piilpiilL'il u.L .uny jk^iril 

vthm *iiii runs clhw fo fbfl body iurfr». J-uih puki- 

llon comspondf with utic contradkie of the Icl'l VEtiU rklc of 

I lie huurl. In Lhc ting iuid usil, suilsihlM silus fck inLHiiCim hi: 

I he putiu indudir. 

* J bu fcibKM’a.1 ui tL-ry , un lI il niL'daiil avpeci of the k-mni is&z 

Fig. 3.2). 

* The digital artwy, on the palmar aspect of the carpus. 

* The coccygeal iirlwy, on (he vcntnl aspect of ihe base of 
ihe tail. 

■ Tbe iiiigLud jrleiy. ori I lx uiuk-nuiL' 0f [tie Lungue i\i\ 

iinue?iLheiJM^ patimts). 
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PROCEDURE FDR PULSE-TAKING (FIG 3 S) 

11) The patiar -1 should be restrained by m assistant. 

(2) Locale She artery with the fingers 
|3j Counl thu pufejallons for exactly one minute 
(With very rapid pulse rales. a shorter period 
may be all that is possible J 
(4| Record the rale. 


H&spiratkm 

1 bu rli Vl h rn nod rMQ of II?spirit lion LJli be t-sm-mlI by e;i re¬ 
fill iibM.TS.stmn nl the pdlicnl or In (J>eillU raling die k.nuls, 

©n uiilwir ihIl- pf i be chcgl cavity. 


I in* 11 Tali up ihe pul*e. n-ioiy Lhf limor.il urr-^n. i P1 >kiIhi|^i ;i|^ 
iif K md R Mendilli I 


POSSIBLE CAUSES OF ABNORMAL PULSE 

rates 

Raised (leebyaindla) 

* Fever. 

* Exercise. 

* Hypoxia, 

* Pain. 

* Fear. 

Lowered (bradycardia} 

* Unconsciousness. 

* Anaesthesia. 

* Oab-'ilaling disease. 

* Sleep. 

* Hiben’ialujn. 

Weak 

■ Shock. 

* Diminished cardiac output. 

Strong and jerky 4 water hammer' pulse j 

■ Valvular insufliciency. 

■ Dongeoiliril heart delects such 8S pfJdPrit ductus 
arteriosus. 


POSSIBLE CAUSES OF ABNORMAL 
RESPIRATION 

T.-sehypnfretf (increased respiratory rate) 

■ Heal 

■ Exercise 

* Pam. 

* Fear. 

* Poisons. 

Bradypmoea (cfecreased respiratory rate) 

■ Poisons (narcotic or hypnolic). 

■ Mfrlabtilkr alkakiBfcs 

■ Sleep 

* Hibernation. 

Dyspnoea fdifiicult breathing? 

{1) l nspjratory dyspnoea- 

* Obstruction of Slemtffe oi Ihe respiratory tract 
(2) Expiratory dyspnoea: 

* Bronchitis and emphysema oi the lungs. 
m Pleural adhesions. 

43} Mixed dyspnoea, 

* Pneumonia, 

* PnOufrKHhi^aM 

t Hydrolhorax, 

* Pyothorax. 


Althaujjjb i he ml it of pulse » impoftanL. Ihe diameter 

i he puUe Jpi'ukl ulso h^ In n normii'l ptdknl, the 

pijKu rule iiiuTl'. ist'-*. on umpire lion .and dc£rV3SC c < C*n v'spmi- 
IiiiHii; lln-. ^ .irulinri i\ k isliy*. n as simps uirhvihiiiiu 

A pulse rate tlfeii L h lowti than u LTijh/ 1 £K>iLdiiiu bear! 
r;itL* ii known aa .i pub* deficit and Indicative •>*' 
dysrfcjtlmiii. 


Cbcj ilif-Stoker rcspimlbOh olluri slmrlly Iviiira 

fkiMh iind U di-siriiclcni&cdl by jdtcrniiling periods of deep, 
r* * * ijwi! .inti vhaltpn hr? 4 |i|liin^ fultowcd hs sipiWK^ IjbcSSiltioil 
ut 1 bruiilhiiLu.Ji, 

f lie r\rjpirj|i.i-ry rale should hi: La.kevi ttticn the p-iUem i--. ill 
IeSI hUE IUi»L slo.-pniL'«m pu.lil.nLu t'li-jnl uilhur iiL-*pir:iImns *w 

expirnlions f*>r e^iL-lly I minute Also usses* lho depth of 
rapiradon, which indscittes the volume of nir iiupifcd wii II 

uiieli hivjiiJi 


C opy r i g htcci m atari a I 
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General care o! the patient 


The sped81 l- m-L-xli of the hospitalised patient* will obvioimy 
be Ekpeadent on theft condition. However. all putiiaiL* have 
a basic requirement For nutrition, wjumih. Cttfflfadi, hygitne 
and mental stimulation, 


Nutrition 


Cothci nutrition is cf vital ira|HMiunw t-o the hmpiraldswl 
paiieiu. A palnlflbkt high-energy drei is ruquin.d to support 
the LititmLHl during: Ub recovery. 

Easily digested foods viil Il as scrambled egg* and chicken 
may be offered to ihir inappetant patient. Ahemthdy, a 
wide ranee nf eommffCLal diets arc available. Slrong-^mel- 
hng foods such as pilchards* or meal Mtrapi nre uhIuI for 
encouraging animals ^especially till-) to eat. 

All food should be v, armed ic> hk>r«d lj*rapftfuLur* before 
feeding Ml cab should hu led link- ;nul often and any food 
noi eaten after I S minutes removed.. 

Thera are various Willi's of ensuring I ha I hospitalised 
patients art encouraged lo cal iind receive suftfcitrtt rautn- 
mis. Those: include. 


* Placing food on note and paws nf pjihcin. 

* Spoon feeding. 

■ Syringe feeding. 

« Orogastric tubing. 

* Nasoyystric tubing. 

■ Pharyngosloiry lubjni 

■ Ptreuta irons erwlnirenprejilft piaerd gastrostomy tubing 

(PEC). 


Warmth 

ft is impiirum 1 ifait alfc patterns are kepi warm and free front 
draughts The icinpcraLurt of llte Ivuspital ward should Nf 
kepL tnnsLanl with adequate VeiLilatiCifL A leuipenUurc of 
IS 10 € is recorumetidcd. Additional warmth may he pro¬ 
vided by several men rt\~ 

* ISLmkiMs imihI riim-Hs arc ifll-jn UNtd in the VCECfifWify hos¬ 
pital. hui esnu shun Id be taken that they do nos become 
striked willi ufiuc. which could lead LO urine BCOldE in a 
recumbent or w eak patient. 

* Vet beds are ideal for use in tbe ward, They are comfor¬ 
table, warm and easily washed. Theft m;iin advanlacc is 
thiLl lire hast of the Vizlhed Jilwurhs any fluid. thereby 
tnsunrit' IIilsI I lie patient KMailiS dry. 

* Hubhk'w tup is u cheap. readilavai luhle muteriaI wtiich is 
panieularty suitable l or cats- small naunnrnuls and binds 

* Ik-iil l:iui|h should he used wilh yrcal tare \nrrnals I ha I 
a re mill hie I n move l - .i:i i ta-sdy ht-voinc nvti Jic„ilcd a lid 

pussihly bum! if a Limp is us^-d injudiciously. The beat 
bmp should he sts at a minimum height of 61 cm (24 
indies) from the patient and constant observation should 
be maintained. 


* Hid water tatties are a good wane of heat lor weak 
patients, although (hey do have certain disadvantage*. 
TTiev will require relillmi li 1 regular intervals and shuuld 
always be covered with a iowd ur blanket, h is possible 
ih-m lire stopper may become loose or ihaL patients rmiy 
chew the rubber, and raiding may occur as a retnih, 
Ifkviliiii^ water should never be uwl, 

* VllffWHiVe pads 41 tc th>w cummordy used in velenharv 
practice, They are quick and easy to use and have the 
advantage of suiying wunn loueer than hot water bottles 
and hiving no fle*. 

* Healed paih ;ire useful, hut uimA he used wiili care. They 
should he covered with a towel siJid I he patient diecked 
iifld turned ai ragulur interrals. AvuemIe with a tendency 
to chew should not be allowed healed pod* nx ehewine 
the Acts cou-ld lead to eklroculion. 

* Inc abate rs are ideal for sinaller critical pa lien m and for 
newborn puppies and tuiens. Ihe enviromiHit can be 
(iiLi-nniaiHiaJiy muiiiiauied wl the desired lempcraLurc. 
Newborn ununab are polkriHodwnnk 1 i body tempenilure 
variea with ambient lempcfuliire) iinal therefore n eon- 
slanl lenaperature of W B f' should be ntnniunuxl for 
time patifloitE. 


Comfort 

Palkuls should Ih: provided ^ich adequate bedding materi¬ 
als. They should be allowed lo assume n poritfon ih-iti ibey 
Iind eorrrforttibk rftuetured liTnhs. npe-n wouudi dud lItcs- 

Hngs ihoiiikl he Lijpl uppcrmnsl. Familiar boldine hrooekL 
m by l|k ciwner ntay prov i di twlra cam fort and Kcurity. 

K^eundbent amnuls should bt: provided with extra pad- 
-diiLe. such as foam wedgpa r to prevent the occurrence of 
decubitus ulcers. Bony profninenota such the hoefc, 
elbow and slemtim should be especially protected The 
-application of a bandage or Vaseline lo thcat are;i> may 

he heoefieiiil, Ihe ru-i-iinihjnL pjilienl -dioukL he lunred fflg- 
utaily every 2-4 linuis. 

Vunous physuitlierupv Leehnuques huiy be lx‘netlCia.1 for 

the reeamhem paiient. These include massage, coupagc, 
appBcatbon of cold or warmth and hydrotherapy. 


Hygiene 


A he l:I i sLundurd sHT Ingieire irtusl he Oianltumod Oil Lhe lius- 

f«L;il ward. All facets^ urine, vomit and discharge should he 
removed from lhe kennel immediately and the patient 
cleaned thoroughly. SurtahledisinFcaanls. diluted oorrecd}. 

shiiuhl be nseil vi Iren L'leunLue. I'rnLeelive eluChing sh l 1111 lI he 
worn wfltn usin^ llaev: sulutioils U.i srunply wit Ji (OSS IN 

cveulaLions. LBnafcM loud shoald not lx- Left m lire t-.ui 111 _■ I as 
it will be unpleasant for Lhe patient and may attract flies, m 
hoi weather. 


The mouth, eyes and ink of patients should he kept free 
of discharge by wiping with damp cotton wook 
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Mental stimulation 

It i* important id maintain the morale of the bupiiftlittd 
pilknlt Tboiciin he achieved by lalking. fiuiing and sEmk- 
my: wilh constant use of the animal's huh. It should, how- 
ever, heoJIawed ptrimb when it can Bleep and nest without 

dlStTKliOB. 

Regular .crooriii n.u should he Lurried ouL, npdilEy in 
long--haired breeds. Hiis will remove dead hulls. assisL (in 
the detection of cdopirrates and him importantly pro¬ 
mote i* t’ueli riji of well-being. 

Long-stay piuenLs may benefit from visits by the owner, 

allhouek 11 ii v im;lv mil Iv adusablv jn ull cues IK- p.ilieili and 
GW MT alike rikiiy lM.V4.ime distressed when parLing 

Toys ilild other hdoiLeirtgt from home may- he u|lm¥<*d 41 I 

Lhe veterinary surgeon's discretion. 

Whenever possible* the patient should, be taken outside to 
enjery fresh uir and a Lhuifc of environment. 


Transport of the patient 

Andmalfi should be suitably 1 restrained when tlwy are moved 
to a m3 from lhe hospital ward Dop itail are able to walk 
should he held cm Uriels and nls confined to 4i secure basket 

or Lurrwr. 

AnaesllKtr^ed Of unconscious patients should he sup¬ 
ported. by stretcher or trolley alld observed CLiii.NLu.ndy few 
draggling. vomiting or respiratory dblfm. A patent airway 
musi be maintained by emending the head and neck and 
pulling the Congee forward* \io<\y temperature of the 
patient musl he ncamLaintfd during transport and subse- 
ljuitill recowtry 1 . 


Emesis 

Emetics-are wed to induce vamicuig in order to amply the 
stomach contents, This may be required prior to surgery or 
more often os a meiure of eliminating poisonous- oubata noa 
follomnny annkeilii ingestion, The veterinary ntiT^e may he 

i L'.| hitllI 1o carry nut this procedure cur may need IckjicIuv 
duc'ils on hort to jJiSC an emetic in uii ciilcruciky. MliIkxIs 

lor emesis are given in Chapter 4. 


WARNING 

Emesis is corrlrain dilated in cases oF corrosive 
poisoning or lor unconscious or co*mj4sing 

paitenis. 


Bandaging 

Tt« veterinary nurse should be: 

* Ctnopeiem i n carry ang out rou l ine hnndafing procedures. 

* l aJiukiiJ wilk Lhe more specialised technique^ 

■ Capable ol advising the etiein on care and protection nf 
I be bandage. 

■ A hie to recognise the need for attention to or remova] of 
llie handage, 


REASONS TOR BANDAGING 

Support lor: 

* Fractures or digkx^llofts 

* Sprains or strains. 

■ Howling wounds. 

Pr&t«bcfl agalm; 

* Seif-rrhiiiiaiion 
« Inflection. 

* Environment. 

Pressure to: 

* Arrasl haemorrhage. 

■ Prevoni or control swelling. 
Immobilisaliori to 

* Restnci jomrt movement, 

* Restrict movement 4%1 fracture Site. 

* Provide comfort and pain relief. 


Dressing materials 

Various types cd'dressings 41 W available They are applied in 

direct contact evil Is Lhe surface nf Uw ekirr 

■ Dry dressings absorb pus or fluid frana lhe wound. 

■ Impregnated gEHive imatatga may be* applied 10 woundj 
EliuC iiahI to be kepE miuM, * r $, Nuns ilivd K'JlIds. 

* Occfcllwhr dn.'seibijfv such us hydrocLiCLiiiJs rrluir. mojslure 
witllia Ebe wound. This slicnuhdlL-s Lhe slfeuddmg ol*neem- 
cic tissue and ex pom new healthy tissue- hchjw. 

* Htanwlatlc dirk^n^n such as aiprutei are used lo con- 
Brol hiiemorrhiige or abwrh excessive e.xudatc. 


Padding materials 

These preside (bemlcrmediate layer of manydreBtii^. They 
cushitni and suppsKrL lhe wound, imd I hey a Uo provide pro- 
tjfiCtkm Cu b nny prominences jitkL p rev urn. I c'sennaLnm, They 
may he made from natural or nvaii-made fibres, iueludin^: 

* Ccrttdfl wiwl. a natural fibre which is cheap and has good 
absorptive properties. 

■ S4ifihLin 41 soft- nuHtirnl paddrng a vailahle un 

rolls of varying width 4ind thick ness. 

* hujiri. a enrlul pjdLhhg m.itc 11.1 1 also iiHailahlc 1 on lull-- 
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Bandaging materials 

Tht's^ ax? applied 10 prausci the wound and to hold dnes- 
rins^ in pliiL'L' They include: 


* 




W bite opn wcffHj, ii n,*limi! hiindiigj? which is string and 
flfm. hut tlJl^ the disiidvjnljigL’ rtf mil CWOforadilf ID the 

patient body and 41 tendency lur the cotton fibres to 
fruy. 

CiWuriabii bandit, i lie bniiidagt oF cfmdoe far nuosl 
dressings, provides, u 9 tnmg nett bandugc that cunfc*™ 
la the patient's body. 

Cnbtsfire bandage bus seflVjidbcrinp prupcrtH."-. but dew 
Dot stick la four s>r skim Ii is -arcHig., tesJhk* iiikl con¬ 


form hi- 

l iilmljr lui'jilmi L-histicuied coil on or nylon blindage 
applied w iili the use of un applicator is particularly use¬ 
ful for bandagfaig limbs or Ihc tail. 

Crepe bandane. nol frequently uwd in veterinary p illt 
but ii Iub the advantage of being wudnible mid 1 lici L-fore 
may be reused It conforms in the larger part* of the uni- 
TnaPs body ;md is usefu l l ur head and thoru bandaging. 


Covering materiafs 

These fonti I he outer nr kTl iary laser erf llie dressing ltd 
provide mipprnl and pncMeetion: 

• Zinc oxide tape, an adhesive, inelimk, relalivedy imncm^ 
forming vnalcrial with a Iendeucy lo fray. Most (Oifr 
manly used <\s ;i traction tape, 

■■ ll.ish-|H.M .in jgdhi^iw, elaVUL' mulLTial «a JiilIi provides a 

IWaL,, COntuinLllIL' pJLllLXllVL Layer. 

* NoiHdliHlve tape, a material I bill will adhere io Ltsdfbut 
hoc to the patimt 


Casting materials 

* Mbnpjj.liAs east, ii rigid. IbuIllvs eight material ibdl plOVadUs 
a Strang Eott-uibnp east. 

* Ptaslcr of Park, a roll of gauze impregnalKi with calcium 
sulplitte diShydmLe. It is applied by iim merging the ml I m 
hot water and wind mg around lira uflfcaed p:i-ri m i1w 
nuanadr erf a hiindii lt. Onuu dry, il sets lo a Juid suppor¬ 
tive conforming cast. 

A IS - Protect! vec lathing should be worn when prepaiririy ;md 

applying casting mjEmjb-. 


Common bandaging techniques 

Umba 

H.inlhs are ff£q LLcntly lucidjgL'd li‘j Veterinary ptfSCLifie lo 

provide protection and support for cuts, corn dew daws 
and HUTfkal procedures, Various materials may be uliliscd. 

jnduLlin^ niLnmv LKpemvvtsivu h;md;ii!L , l l-lkti h-nm iiu; h;i 11 - 
clagi: pf el;i.sliL'u.tL'd luhuluT gaiUEg. 


STANDARD PROCEDURE FOR LIMB BANDAGE 

(FIG. 3.3) 

Ii) The pali&nl is suitably feslramed, 

{2J In order to absorb sweat and prevent irritation, 
co 1100 wool is placed between me patient's 
toes, pads and clew claws. 

(3) Apply a layer of cotton wo eft or soflban anoumpd 
the foot. 

(4) Apply the conforming banoage longitudinally lo 
the cranial and caudal surface or ttn limfc and 
then lum it to wmd around the fem-b in a ligure-oi- 
eiQW pattern This ensures an oven tension 



anchored over Ihe tooefc or carpus. 

(5) Apply an external layer of adhesive tape in Ihe 
seme manner. 



Uhl' lit hnEli min are lHIcii hiiiMliiuird U?I 1 l:iV«i inji tra mi'iis. 

hlccdiim from idomlcd ear lips or surgical procedures 
such ba aural hannajUmia or reuct ion. 

Il is impoiliBl ihal the ear bandage is not iipplwd loo 
tighlly. The jxilient should be able to open ih mouth nor¬ 
mally and its rcspinirijon nvuri irot bcobfKtod. 


PROCEDURE FOR SINGLE EAR (FIG, 3 4) 

( 1 ) Place a p^d of cotton wool on the top d the 

patient"? heed paid the ear back onto the pad. 
(2} Apply a dry dressing and place a further pad of 
cotton wool over Ihe ear. 

(3) Apply conforming bandage over the ear and 
Iben under the chin; anchor it chi either sida cA 
the fiOO ear. 

( 4 ) The bandage may be ce^ofe$ wrfh adhesrve 
iape. 


Hi? BibdoiiKii is ccc 4 isianaJly hundagedi following trauma ov 
siaruL'ry. Apply eLlBlfOnflifl^ Nlfldflp? iinoiimj |htf nixlonwii 
;i.mJ sjjvun.- uilll ndlivHVc lafN: AT Lut>ulu.r giiu/c. t Ii*- - h;ua- 

du|W may haw to- beotended forwards to Mil- aiiJLi tu slop 
il 'bundling up" HjUjct. Core should he taken to prevent Ihe 
bandage rubbing on the exposed ventral surface of the abdo¬ 
men ur oollofi wool piivlding or apply VbrIIdc. 


Chest 

Ttie piwedure for bandaging the abdomen ;ibo upplies to 
the tbi?5|. The NmcLigM nwiy bo anchored brt*wn ihe rrml 

lcji.s lit ligun£^rf«LMjfiil liishiiin. StH! pig, J.S. 







$2 


rind 1 tarns of ito pft.vnr 





(c> 

lie, Is 1 PrtJwdlltr l^ir lin-.h tumi-jp; «:il ftidilrny KMutttfl cht 

ItK--., (Ill sig’ijih irij£ Lite Ciijdfjtfiimj iMskl.iptf- Ii»£mI 

i l i ■a mdiii(j, tht _i.• nI .■ nL"i■ n|j h.iniiia' m j Hspart^uf-eiehr 
jPt>nUijr*plt*. lh 3uritt». d R. I lanetKii jtk! R. VIcrciRlh • 





fbji 

I i» /M 1-->0.’--111 '!.■ !, • r.i i Ki • kJ; 11:i/ I a) p-HL-i-JinjL the I IP i ! !' Ibu 

hnftfe ihl ihe i.-iT'-lcrrmir^e feaiHli!tfr in pL« % ,- (Hiia<i,'i|ni|>!n 
fimrirtjr nl R HiiiWiKifcs a nil Hi, WtrpJiih ( 


A li^hi Ikmidnifc mn* h? miuirad IblHiwiiiji trtium^ to i;hc 

!.iil i »r amptilii?w5n njl veTlehnsL' 1 Kis ^iii hf (jR? n| thv 
irtCiil d\i\ iL'ult ateaS foi keep!NIL* a haiulii^ir m place. See 

Fig, 3£-6. 



Copyrighted material 








































Bawtergwg 93 
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Specialised bandaging techniques 

The ihri* m&A uoinnuMi) techniques arc: 

» bJiniir «ilintL- 1 *» support Ifoc hind Ismb Ml^mg (eduction 
of hip ItLxatwm, 

* \ elpHH dlflg. I -* 1 lippnrl liw! 'Jwnalcter jami lijilnwiitf 
lumliofi or Swfgwy 

■ Rithcii Jiififs ItandigL i,i provide sup^w!»ri jc'iJ inrimobili- 
s:iik>ii io iir;ii-iuw*i hinh> in .t rift l aid siuuiion or foUm- 

lllg SillL'L '3 y . 




Care of bandages and dressings 

Oiko ilu- hiimliiuc lus hucii applied, CDci^tiiJit checks sfiould 

He cmiimamed until ii lh removed. Any gvkJgikc of odour. 
oocUinjL, dUbchargc nr '•kin irrtlii lion fihoiiid ho reported go 

the VOh. 1 Til 1,1 TV snnwn TtlS h:iiw3;iuje shmutcL he ■dhin.keJ 1 
ensure at I* nml loo lighl or ititfainilLirlJihlir. 

Il is importml lh;U die dttwiillgdoes Kim become SO tied nr 
v.L-1. g his may be fHL'virited by covering m ivilh a plastic bag 
when the ptflknl is taken on tside. 


PROCEDURE FOR EHMER SUNG t'RG. 3.7) 
li) Apply padcfrng matariaJ 1o Ihe fnelalarsus and 


stiRe. 



iorco ghe Htp jcrirrl inlo ihe acetabulum. 

(3) Apply €onform«ng bandage to Ihe melalaraus. 
bringing h medial to the sIHIe joint. 

(4) Coniinue the bandage ov^ Ifx? thigh back 
id ihe maialarsus in s n^ro-oMigbl motion 

(5) Hnpeai until Ml support bl the h*p is, achieved. 
(B) The bandage s Ihen held in place with adhesive 

tape. 

This- dressing is usually kept in piace For 4-5 days 
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l-i*. Atf Malciof a '•■ L'lpcj ii ^lm|j 



PROCEDURE FOR VELPEAU SUM* (FIG, 3.8) 

This i& applied to support Ihe shotlteter joint foflow?.ng 

luxalien ot surgery 

(!) Apply ft layer ot padding maiehel to ihe i Prolog 

(2) Apply conforming bandage to the paw, 

i!3|* Hold the leg an flexion and apply the bandage 
over Ihe elbow, then over the shoulder and 
round Ihd chest 

(4| Repeat until full support oi thu shoulder is 
achieved. 

(6) The dressing is then secured ms^ng BdhHhw 
tope. 


PROCEDURE FOR ROBERT JONES BANDAGE 
(FIG. 3.9) 

f 1) Apply zinc oxide traction tapes So ihe dorsal and 
vanlral surtaxes of lh§ foot. 

(2) Take cotton woql irarn ihe roll and wrap ft tightly 
around 1 the leg and! foot. A large quantity snould 
he used to support Ihe limb. 

(3) Apply conforming bandage firmly to lhe padded 
leg. 

|4) Incorporate Ihe tradton lapea into the- bandfege 
to prevent slipping 

(5) Cover the bandage win adhesive tape fur 

protection and extra supped 
On completion, the tool shoufid De vis&la so that 
checks may be made Tor oedema and temporuiuro, 
Ths bandage may be kept in pits*; Tor up 1 ® 2 ^eafcs. 
Occasionally the toes are inieMed in She bandage. 




I ic. If R'Vhcrt looes bamdipz rn r\ r \ix fPh ,k, liriirh in.iiLtit^ r i 
IR. Hnncwki ueAiJ R. Mcrcdilli.l 


























Of rWdteltA&S 


Consent chewing nr litkcng u.[ Ihc bamkiiw by ibe pl«;nl 
should be diMOUKiged. If this pvrsisis. tT> imt of thir ftiflkrt-’ 
mu measures 

• Dtscipliiie, 

■ ElEttbeihiiri paflbur (Rg. S. IfJ)- 

■ M U h.' - 

■ Application <if Inul-tjcnng substance tn dnewnfr 

■ Sedation ;i.i veterinary uirgpGtL s dotifittiui*. 


Local applications of heat and cold 

I font iit,iv be provided bj upplytug rai.i«n wsk?I rfu&ed m 
I side water or In' rnmns of h poiilliee prepared wiih piHiicsifll* 
%iKh u% kaolin. The hot upplkaEwin wall iuu« va^odiLation 
,i iul i here fore incnsased Mood supply 10 ihe alTecied area. 
This will prci-utk while hfond cdk foi wound healing and 
ii-^jsL in [Lies! removal frunl lliir mea. Mil- .ipplte'fll km «'f hM 
1-1 imlsenteiJ in l~js^ of: 

* f lOiknLl. 

* Irifictod wounds. 

» Abseessufi, 

C M may h. provided by appl) ing gauze soaked in cold 
water nr an ill fkaek Burns and vvoids. should be flushed 
iviih L-tskl water fr ue'ii the up. The cold jpfriicnlion will tympt 
v;i-«.>jniisLi ilui »ti_ therefore reducing heat and hlewd lnv» 
lire application of cold is uadictiled in airscii of 

* Pam. 

* Hmanocrilapc 

* Minor hums and ^-.ilds. 

* I k'uMrukv. 



I'll?, JJfl I lifiihvlhiii tellur <i , l" ‘i *mu ^=|-l- uiurr^y r< hi II aii^Hili 
and K M inx d 01 1 I 


Administration of medicines 

Drug darilljcuii&fL, dp&ngc £1 ml *ldminEMHilicHi are LiuIsicJ 
cfed in depth in Chapter 1 2 


Routes (or the administration of drugs 

Medicine* may he adhiiiniiteied sin sari Out roules: 

* Orally 10 the form oi labkHte, eapnuiuK, liLfiiiids. pasted -if 
powders. 

■ ketlully m I ho form 1 ,p an enema cm sjtupfkMi lur v 

■ Pifuitrr.nfh by -?. j. m 11 :t aliidus. NiibciiLj-neou^ or inlra- 
mlHculnr Frtj^iitai. 

■ T-iJfwrully Lu the skill. C¥is. ear*. MS* or niL/.-iK mcTn- 

hl-ICILS. 


Si-vtanic r^iii-*. a nr Lhusc by wlikh the di ue alfa/ts tlie bod) 
.1 .1 v. lii-lu l In:y meLiLdu oral illi.iI .md parenter.i] nule* 
C'hi.in« llw mute l3i.il is ihe nufcl appropriate I-*l the 
I : 111 u ni and for ihe drug. The rollntoinji for tors should be 
considered before drop ure admnrigitfltd 


* Fhiinnn£Y>lci$icji I prnptft lies. 
■ Rate lof.-'ibaLirptiioB, 

* the palicriL 


* CoLivcLiierKC sVr ihe .idmLnistr.iK'T 


Pharmacological properties u *> li.ul 

the drae io hi 1 jidminislmd is dlntjp-Hihte wiili i|u vtansen 
route Some drugs w ill nm be aduqpiildy nbworhed I mm 
the pstroinlEHiniLl trart if v:uiilly, wlieums tHliers 

(eg. pabcrcu-iie ctuyttie* esiraei) muvi be given via ibis 
route .is they jlI an live dieedaVe ^SDCtTi SoTOHE drugs may 
be d;i np-Tif nut iidminisiejcd via ifeie revom mended 
rnute If EhkupecitoiK 1 sodium h injwl:«d fubtui.iincnui^ n 
causes irritatiofi and doHihtnti «f the *kin. 


of absprpuon Tk revtuirenaen^ fur I he i iiislE 
>M 11 L*I ion nf Ihe administered drug - htHitd Kr euEisidci^d, 

tjtfi!Tii.|l) mi tutravenaus injeetion mU have the fastesi 
aeimn. Pdlowed (in Je^ceiidiiic order) by imriimuscular 
injhX'tiDikr Huhculancout; injection and the oral route 


773© pSltOH f The cnnditi»n iiivi terp(W;un4ii:i o| iFil 
patknt will irtlSiK'nee Ihe r^ute p-f ilrug iKtuimLOmiion. li 
may not ^ piyssihlc In ndmtriMcr In ;l)I iiugresiiv l 

pilllMHt si;i the i ur^iJ, Iii|wl;iI of i nlraVLiiinis iMUlitL, and 

tlwrdbn? ah alienuiive mute- nhouM Ive used:, AdminisLra- 
jii>Ti £>r oral drujp Li * pfllicnts V^ilb rLspi r.Mnrji Linlvin j-.-. 

Thir'Til or inn n I h Itilluti:] su-.Il as a ImcLured jaw- DUy tiu u>c 
p;nn i«r distress ;ind shuuld be ;ivoided. Continued USC of 

live lame injection mate may eause SDreiKss and pain and 
otioLkld be miniiTiised if possible. 

Convenience tor the administrator p limi« 

will he able |o give lItues or;illy hi I heir aniinaLs ;mi! thi^ 
wall alluu IrgaEnlcnE In 1x2 given iai Lhe laitnhar MirrOUiidin^S 
of linme. j-ui live vLte-rmiir;. surucoil oi musc P LiOWlv-li . il 

may be more cariveiikm to administer drugs parenter.illv. 
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Oral 

I)iul::s are adniin^im'd or,illy m the form of liibJcts. cap¬ 
sules- Ijl|U3iJs. pastes nr powder gnuiufc* 

ll h iiii(kH[;Liifi tu Lake pn-i-uHunns jnd WGitr pCTSCIUll 

proleni^ cEothrng: fPlt'i when .idmi raster m.e cytotoxic 
dmgv vLS Uhc drUfc! nlu> he ildtaiW ur iihMirhed Uhmifli I he 
skin, causing srriLatJflfi at eureiiioucitie clEeL-K. 


RECOMMEND* TIQNS FOR ADMINISTERING 

CYTOTOXIC DRUGS 

(11 Wear glebes, apron and mask. 

(El Do not dispense on surfaces where food is 

prepared. 

(3) Pro led work surfaces w#i disposable absorbent 

(4“l Dispose ol packaging in a cats manner lo 
comply with GOSHH rogulaiions 
|5) Wash hands thoroughly attar handling 


PROCEDURE FOR ORAL ADMINISTRATION OF 

TABLETS OR CAPSULES (FIQ- 3.11) 

(1) The patienl should be restrained as gently as 
possible. 

<2) The tablet may tie lubricated with butler or cnl for 
ease ol swallowing. 

<31 Open the animal's mouth by placing one hand 
over the muzzle* Whde the Older hand is Lfsed to 
hold ito taiMM and also to pun down the lower 
taw. 

(4f Pioee die latjfid on ihe fra&e of Hue pattern's 
longue; 

(5j Cf<^e Ihe enoLitfhi and strode the neck to ensure 

swallowing. 



I ijj. 3.1 I Vdni rnhlniljpn wl" si IiMl' 1 ‘■ w die oral route. iPb »K'|jrnpb 
euuiUvv "f H. liuik'iX'k* -j nil R Mcnrdilh,) 


PROCEDURE FOR ORAL ADMINISTRATION OF 

LIQUID MEDICATION 

f 1) The liquid should be placed in a syringe For ease 
oA adiminiglrahon 

(2) The patient's head should ho tilled back. 

|3) Place the syringe into the side ol the mouth 
behind the canine teelh 

(4) Slowly administer the liquid to me hack of the 
throat. 

<51 Stroke tine neck lo ensure swallowing. 


Rectal 

I hr rectal route i-- not commonly used in -m nail-Jim iul prae 
iice, hut drug* mkIi as liquid paraffin or ghevruic nuy he 

jidrnlmsccral m the (win of nn cnemu or srup-poetiory 

FjI_■ 1 1 stl cmmnu.1.1 are |fni-n in i luipler Ift (GthCftil 

Nuning}., [i. 4iil. 


Parenteral f see p. 629} 


Eliis term describes ihe administration of nwdfcints hu 
ri'utL-i noi involving the jlimvnUry titnal This may be 
udiievsci using Irypoilermic injccunns given viu. thefolInline 

route*: 


■ ftufrruiancotiSv 

* I nlTii ici iivuuJ.i r 

* Irdnvetunu. 

■ Iniarucardijc. 

■ llialiapfritofleal, 

■ tnlmplyuriil 

* Intriiarlkijlur. 

* I pul 111 il l 

rhe choice of rouLe should be decided In considering Mil: 
condition -ind tcmprramcnl of ihv paliviiL the properties 
si nd voImvth 1 qf ih«. j 4I ni je, to he .idminniered. and the desired 
ip &led of L'ffcL-t I IjihslunnK inject i«i: s -ire mewl commonly 
.idiLiindieted ■. lii the 11 IvuLii iil'l 1 u» M iiilrdcnuscuLir iind mini” 
vem»us routes. 

Subcutaneous infections Tk? louse >kin from the 

Kick uf the ncclc m ib 4 mmp is ihe nruosl common site for 

I he ddminihlrjlinn td 1 hi -■ mjGCIion (t ig T12). I hh (aftii is 
suitable because of ils pool suppl) id nerves anil huge 
hksfci vcssdx Unh tton-irri^atn druus Nhoukl he adintiiih- 
Icred Nia lLh- rrnne there iiuls K- irriEuttoja nr nLa.rusi- 
of tissues Anion following subcuiuneo-iB injection ^all 
Nike dTect afler 30 45 mimitaSL 
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I'Jp. MI SubLiiUnc^uh in>-. i Llion rn li e -4 ti iT I Pltucuitiiiph tf.wiues> 
ill K. lluiiL^’ki ami R. VkroJilli l 


PROCEDURE FOR SUBCUTANEOUS INJECTION 

(FIG. & 12} 1 

(1 1 Select a sterile needle and syringe 0 Hbw up the 
required volume of drwgs, 

(2) The patient should to suitably restrained 

(3) Rase a fold ctf Skil rtom a suitable a/ea. 

(4) Moisten the skin with a sptfal swab !□ flatten I he 
hair and remove surface dirt (Spin! should no* 
be used when injecting a vaccine, as it nwy 
inactfvale the drug_) 

(5) Irrserl the needle unde*’ Ito skin and withdraw 

I me synnge plunge* slightly, It btood appears in 
Ito syvtnge 8 Wood vessel has been punctured 
and a new site musl be selected. 

(6;i II no hlood appears, the drug may be injected 
IniP she patient. 

(7) Massage the injection sde gently ip (tispwso Iho 
dug. 

10) Make dPi- i tftod records at ihe medication given. 

(9) Dispose oi needle and syringe saloJy 


Intramuscular injections The most awfundn aiu- 

for inkiinniiKulflr i njetiunn. 1 * K ihu qyadmijw group t*\~ 
muscle?* in front ■*•! the femur it -it 3.31). fto luaibodorsal 
mnuic!^ iiinl iriLL'p-i mnivCk-i i!Lm fllsO to u>cd. Tto gluljfill 
itiiudes, nr' i he LiuttuLki and ito bunurtriinj ifiukIg group 
■dmuld lx- avoided, as l Ik re is -.i dimmer uf fame or sckiite 
nerve diimiipe. 

Bet an til'I hue deu^iis ol mu-^dk euauc. Iui^l* amounis of 

MumJ may to verv pumlul il ihKtfL'd tij I hits route The 

nuAiirnun rnSniiiuMraEien should to 2 ml m I he ciH md S 

ml cn the dog. 



My. n.M 1 1m .11 -111 -. 1 1 ni njtuiKnn m ihc l. j. Jn*.cp-- lT s 11 «M"^Rir'li 

L^lllllp.V |ll H I l.illL-.H. A >1 :IFVJ K. MlTci! llil 


Aci ion following! intremiecular irajeclicwi w ifil isi kc cl loci 
after 2 0-3 fI minutes. 

The technique is umilnr In ihM few cto auheuEuikccus 
mule except Ihul ibe needle sbnuld to- ■riscrted ai right 
anglea inrto iHr mwwHfc ma»- 


PROCEDURE FOR A CEPhAUC I /EJN INJECTION 
(FIG. 3. t4) 

(1) The patent, either silting or «n sierffial 
recumbency. should be WSlUintd by an 
assistant 

(2) The assistant should restrain (he patonrs toed 

Wi“h ong hm>d ftnrj yfiij i no otnor hand Id extend 
1N| and 'raise Ihe vein by applying pressure 
around the elbow jomrl with the thumb. 

(3) The operator should stabilise the vtsirt ato insert 
Ihe needle through the sterilised and afcohol- 
cteanod skm into the vein Blood should How 
gonlly Inlo Ito Syringe. 

{4}. The assistant should then release the pressure 
on ihe vein and the operator may gently 
Incroduca ihe drug Inio circulation II targe 

volumes d Huid are io be inlodid, regular 
chocks should to mode sc ensure that tto 
needle remains in ihe vein (by occasionally 
brewing pack a little blood) 

IS) Groce the injection has been administered, I ho 
needle may ba removed Insm the verb and 

pressure applied io ihe ir$Ktton silo W a 

minimum of 30 seconds, to prevent 
haemorrhage. 
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iwnrir^y oTR. Hiincnck* mtl ft. McrcdiLli.i 

Ifif- . 1.11 AppaiL.jnimi cxT drijp* irt tin- tye, HPMnaiHpb rcurtrey utf 
K IhkiKodts .iftJ K McreijMlIk ;« 


/rtifdvenbus tft/tfctons thl! <S£immon siUf* for in- 

Irmemsu*. injaiiirn .ire [he cephalic vein in the I'otvlimh. 
lhe Lilenil saphenous vein in the hirttflimb and the jugular 
vein in the iwi Ihe sublingual vein mny he used in an 
:i 0 : 112*1 IkjLi.sulI or wtcunwioilfe pniienl, 

AfUoK InMcwcitii ihirftvmvM rt^iiorw. will ule elfei an 
l) 2 minutes. 


7]he Eiii i niedicaliun ilttiy h u apphed in I he fn-rni 

«r cLrufw nr oinunenl The car should be free from wax 
and discharge before appliL-jitiiiii I lie pJiUenl should be 
jCNlrai rved and its pntim Md I irmly Inlroduee ihe n-nr/k 
of die npplkacor into (lie ear tunul ;m d apply vhe 
content gently ilig. 3 I6K Gcnllj mmsaayje the exifernal 
sunditnn mentis to ensure mastmuin coverage h> cliir 
mwJfciil inn, 


Topical 


I lib refers 1<? Lhe jpplie.i Imn of mediciiliun Lli lhe es kTiuil 

surface* of I hr body, e.e the skill, the eyes :md the ear? 
The skin Skm BTviilimcnl mny he applied in Ihe form 

iif 1 slm iiipnn. ■nnilmenl uimS cream 

The eyes F>e nKdiciJtiofi may be applied in die form 

n| dmp* -nr ninimtni Few either medium. I he animal's 
[•end m lilted Knvi and its eye b held npen with the fto- 

l'l is. Whril applying .ms suhsl .i iicc (m llie ltve ., I lit 1 surface 

i»f ihe cornea should never be loudwd h> iJte fingers or 
Lhe nozzle of the applicator. 

Drops arc applied by dropping liquid -onto the centre or 
the eyeh.dl (Fig 3 l5>, 

C 3 ini im aid i-- appl ied by yen My squeezing .i I in-: i ■ j lhe drug 
i>rttu Lhe inner eanthiis i »r" she eye. Liking care nol Ip UiUeh She 
surface ol lhe eye v, iill lhe nn/^le Oi firigei It is I'fiiSI best 1-.* 

approach Lhe pa Ik n I Pram the side when using eye ainkmcnl. 
rather than a fsHK>to-faoe oonfronialional approach. 

After Ihe medication has been appltftj, lhe pulienl 
should N; aHowd Lo Wink dhperu ihe drag evenly 

sj-virr lhe eye. 



Ill- -'S-l* Applim mn ill i|ui|H ui ihe l i iPholovnipH ixiurtcs? 

K. rhiiieijckp j&d K. 'Slcinliili | 
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KEY POINTS 

* Observation and care nf hospitalised pallets 
should be considered a major and important role 

o(tbs veterinary nun*. 

■ Tfa® veterinary nu^se should provide all patients 
wilh the ears and attention they deserve. 

■ All relevant information should be recorded and 
reported. 


Further reading 

HSAVA ( 2000) Manual of FrJexfrturv Nur.wn*. HSAVA, 
Gfoucesier. 

Houltofi, J. E. F. and Taylor, P M. (1957) 7 >owut 
Management m ihe Dog md C hl Btadtwclt Science,. 
Orion). 
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First aid 

J. GoooVWff 


Learning objectives 

q ffo;f Jfwdywi* Mx . Jujpu'r, f ri.'d'ivj.* i he *ihh' iff: 

* Apply ilk: fuiir bosie rules, of firs* aid to cmtrffittcy 
situations. 

* Recognise di Me rant types of emergencies, and disci u- 
jeuish between chore that are life threatening. those 
requiring prompt attention., Bind those that ure minor 
emerge mo. 

■ Describe (he njeoetwy steps used to evaluate injured 

t*r enlieally ill sinimiLlN. 

« DbicuSH the diHerent hutklling, j l: sI.r_ ili 5 i i 11 u and IrJBs- 

jMrt^iioii conaieteratuHU employed in all types of 
veterinary’ emergencies. 

■ Explain the veterinary nurses mh in first aid situa¬ 
tions and recognise professional limitations. 

■ Apply ihw pTiriPLiplys of emergency nursing care In 
injured or critically ill animal* in a Sirs! lud situation. 


I rrtroductioo 

hi \l term; try iriudiLLiit an ^JlTllfr£mLy , £jin he I;l--.-■ 1 1 1 :■ 1 1 as aqy 
ilLites* in injury v. hich the luvcilt or guu.rd.iu.ii pe revives us 

requiring urgent medical ucien Lion. 

The Royal Cnlle.ec of Veterinary Surgeons Guide to 
Professional Conduct (2000) stipulates lhal if an animal is 
presented at 4i veterinary surgery requiring emergency treat¬ 
ment. the surgery si a IT are cmmitlnl to provide firel aid 
L-ture and p:Lin relief regurdOess n t the species or finaitcial 
LiruiimsCunLL’s • il lhe tKwner ckt guardian. 

Eifsl, uid is ilk: iiumed.iace Lreal it'icaL ol uuu.io.1 urtueuF tir 
those su Meting from sudden illness. 

In i his chapter you kill find the aims, rules- and limitations 
of lirst aid that relate to vctcrijttry nursing and the pro vis Ion 
nf cure and trea!menC in a n emergency si i uu iion. The lirsl part 
of the £ hwpltf cOnoMErMes tm brtliliariuitg the reader with 
the general in m aid and emergeaky nursing skills agegsaary in: 

* Recognise and! prioritise different types of emergency 
(triage), 

* I laiulLe, TLslrain anU Irunspurl injured ;.imrn<ils 

* Ldkc dinieal deLuih and. perform a Lhurough elimenl 

exaniinaclon. 

■ DfJTfimliare between the states of collapse, unconscious* 
ness, coma and death. 

■ Perform the stages -of cardiac and pulmonary rauretla- 

tion (CPtt). 

Tlk- second pari of llie chapiter focuses oil I he drllerenl 
conditions a veterinary nurse mu> he faced kith in an emer¬ 


gency situation. Although seme of these [realmenu are 
beyond ihe scope of ^elerinary nursing. they have been 
included lo give some idea m to wtiat may be required by 

the vL'Cuiinary surgeem. 


FIRST AID 
Aiffld 

■ Preserve life. 

■ Provent suffering. 

■ Prevent the srlu&lion detofictfaling, 

Rules 

* Remain caNn (do not panic), 

* Maintain airway. 

* Corilrd haemorrhage. 

* Contact veterinary surgeon a& soon as possible. 


Types of emergency 


First ami c^re covers a wide scope of emergency ironing 
procedures, All liTsi a ilI tiiuutiorts will benefit from cjqxri- 
enec, a tains ralsnnal *f*prt*cll and CdEJIUHIt sense. As it » 
lifts:ii die veleriiiary nurse wlan is the lirsl point ntf vnnl^et 
for [heokikT^ltlk:i:' chiouyh (he id^lurtie lkt fare m t:sre in 
the vetermary clinicl- it important for him Iult m Ifc able in 
classify the Emergency into one of three calegoiiw. 


111 Life-direakBiiR cmcrgencyr - requi res ini media ll- uetjuii 
4 il htroe and on arrival at the surgery. Examples: 

luiH.niwLbiiusnfs.s ltji¥w.wkis cdhpfc ^jth dy^piwea/eya- 
mi'vis. ’fLvert has jiwi rrli^ixi*. hums pro laps'd tyc, 

[JuihUMIILj; 

12) Siirlrju^. CrnergefiLy i>.-quiiLs annnL«.hal ij _i(1 i_i ili«:■ ij :sE 

I he surgery - nol life thnatening in Itwrlf. Exampks: 

(iipmeimbs einlhip^c-. cfsspncK-a. fraerurcs, JlsIuL-uiHms, 
hanTni^rrhu^L 1 , gaping vmiinils, djsunia. d^ltoda. 

ITJ \f)mr emergency requires advice to enable Ihe owner 
to aJL-Mate sulkTing unLil a wteHmviyr surgeon can 
attend. Lire paLieilL. L:\ailipk-s. iitMi-l slinks, enirjin 
.miuimIs, miiinr hiicu*. absetsa, *v\uhi liwring taiiuin-s^ 
h:L-i'in:iiuri;i. :i nr ; i I liaL'matipJiia. 


Telephone calls 

Emmediflle cLnssification of an envergeney may nol be taiy 
over The lefqptioDe as owners are often in a panic und unabk 
to judge the severity of die nlvilkm fboners may reseat 
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q uHfsl k>TLin[j by lire veterinary ifeur^tr mid regard il U a main 

of valuable Cine. Il u Lmponani to bear this in mind uiui 
always remain c^m, sympathetic and pilkm. If possible it 
is besL to apcaL directly lo the owner of the animal, as rec- 

ond-hand information leads to inaccuracies confaMHi iirni 

fmstralion. QusUihib should be Mwific, dear and concise 
There areciffil basic quevtims thui should be asked. 

i I) What is the future of the injury or ■lines*? 

Cfnohftqg due to AoMwfcflWfiirrw^fP /nun 

u dwp ewf? harr-f Phumb^?) 

(J) Win I is the exleitl ur degree of llte injury l if iLlness? 
(/x tfif imumif fntiscfoiut j& urirOttluiotti? /.il Si &bk 10 
brivtsfitr fr&rfy? Hm\‘ jfirncre h-Oify kKtHOffhdg£? If'/lOf 

lx riit- ®tf»e«i/ ife iintoMifft 

(J) Whan whs. the onset of the injury or iILnexs'.' 

t, Whttt H'iTjr it first mttict-ft? M%y r/ir ttcckJr^r tnin^ispJ* 
JiiM if il- anmwf's wnditicvt drirnpniW **r imprinted* 
ffiiw rumdty jWnr Any JjntqnldJrts rjWriHJt'rf?) 

(4) Wlia i iif t% un jsid breed is the patient? 

(5) D«a the animal ti*ualLv attend a veterinary surgery? If 

Su u h*d’i OJie-? 

(A) Is Lhe palknl receiving current veterinary trenlidcfil? 
iFor ex*mph\ insulm t^jeethm if a diabttk. USAtDs if 
a gmirk hamorrkogt is reported,) 

(7| Tf injured or taken ill away from home. whtrt tmJy is 
lhe animal? 

|H} What ls the owner's name, address and telephone num¬ 
ber? 

(hnptjrtuM in Mir rAr itf/enmiTy flmt nwr 

A^omuwJdH 1 Gef'ere Jcfidmf. wt or minr 0 / onlsm.) 

Jl is often best lo ask these questions in the order sei Out 

ii hove because it ■m.med.iatcLv oJIowe lhe owner to talk iihmuL 

■ 

Lhe problem. It shows chat 1 hr nurse receiving lhe phone call 
is experienced and i his in iLsell" gives, lIiu owner confidence. 
There is nothin® more fru-siiaLmg and. upselling for an 
anguished av, film than semoiH insisting on laking ihcir 
name mid addnsa whilst refusing to lisien to details of 
their pet's illness. Once they have talked 

. 

nurse and received some itattanura, or bee® told what to 
do. they very often cal bn down and can lucidly gave their 
nuinfi, uMituei and phum numbers, Time can be repealed 
buck tu the caller ld confirm the accuracy of lhe dciaib 
After the type of emergency has been decided, ibe weteiln- 
ary nurse should give: the owner alt Lhe relevant inCbmaation. 
IT immediate Errt uid nittMffl need tu he carried out in the 
home, slep-by-slep iiuindiotil should be clearly communi¬ 
cated U'.Jf A«ta m mnmiain tht‘ airway of tin urziiVlMiVrai /YM. 

The nurse should then make lhe necessary prcparalions lo 
receive ihe pajMenl at the surgery (eg. pnparv 
flmti, n(npf, fje.V 


Handling and transportation 

Owners often require advice regarding handling and ipin^ 
poriaE&un of their ill or injured animal. General aalvk# on 


handling and Li jnspon ia given in Chapter I bur emergency 
siliulionB away from the surgery often call far dilferenl 
techniques and 4i degree of ingmuilyu 
Uokfs life iv. endangered by md traffic, falling nuKuiry. 

lire, pniuMinus aCnWiplH're, Vie-. U41 Iitc^mpl should be madd 1 
Lli mnvv im jrihmohilL! ur oil lapsed iiuvidirjil vietnii uilLiI i l 

has beer giver a brief bNJEnilufUD. This. ViiU ensure that 
injuries can be adequaieh protected during bundling. Hie 
walking bounded may be handled sadescribed later, 


Approaching the injured animat 

An injured smimal is usunlly Inghlcned and slvneked wIiiltIl 
rnenn-i that il is liable Lu hiLe and veraldl viesnusly if V4ir- 
nered <rt apf^L'Urehed Luo quickly, lhe genile uppj'uaeh ih 

usually beat but it should n^>l be bnitanL Slow, deliberate 
movements accompanied by lhe conlinuow gentle reassur¬ 
ance or the hum^rn voice can do much to calm tbe anxious 
patient, 



restraining cats 


Slicked and injured ala are not usually aggressive ivhen 
approached. Observe the animal closely whiblextending lhe 
hand to stroke il under Lis ebb. 3f Ih is is pcrmilled, slide l he 


hand around ilie cat's face to si rokc i Is node ind Ihen senily 
gra>p il* scruff The animal is now restrained and an exam- 
million ciin be made. 

Srthrt ucrmtii reaeLs Lig^ressively when approached., do not 
atteinpi Lu eruhp ii as Lhi^ may mily provoke an attack or an 
attempted. ewGapc. In these eases an iravened bos or basket 
should K fc loMercd gemly over lhe cat lo coniine iL and s thin 
piece of hirdboaid or sUong eardboard shd slowly audei 

lllC inserted box SCI Ih«>i Iheeiit L-cnnes lo Lie orfi it. rile whole 


IDBy then he lifted and mad.- xucU tu for t RIDS port IO 1 llv 


suruery. 

9f no hii a i.u basket is availabk, u thick coat or blanket 
can he thrown gently over lhe patient but lhe nurse slbould 
he very careful Icieesnrt the hesul is restrained by gmspang 
lhe wrrflilf Elirnuyb Hit’ mulerial huEure atteiOptiUg to lift live 

anjmul. Canine Leeth can puncture thick material and 
leaihcr gloves, so this approach mu-M only lie uoed in dire 
slLijy Lions 


Handling and restraining dogs 

iTIghleneil Injured doe* are in uch ilwsrir IZK-Iuicd IO SJLup 3i 
npproarihing humans, L^pcc-ially si rangers. Even the dog s 
wncr nay be bitten if a normally placid pel is in piiin 
from iis injuries. If there is any indkation nf iijjgression, 
Torm a looped leud us ii running l, rMW*te“ and tiy to drop ii 
over lhe dog s |i^;kI, trather leiads are bctlirr tlkisl chain or 
rcuigrriul oiwjs beeause lhe noose leikls io hang us an open 
loop and Ll is easier to position it around lhe dtf'i n*;k. 

S*5itie dogs react to lhe lead, Nting and snupf>ing al the 
rtuLHHi! as it is lowered towards the head This makes reUreini 
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difficult utkL unless ihur-. is a ‘dog-catcher available,. it is 
often iucce^ttP>' to ;l-4; iortsetuie cist ho- si.i ml in from <ol the 
dog (at si safe diauLiiM), (a firing to il and m^inlainkie 
slant t^e fu*ii»l-e. The veterinary ams can then approach 
the dou frtwn behind a ini Lower the lad (rrer its had. 

Many dogs immediate]) 1 fed more secure rf they iuc cm. a 
lead with :i human in control but they si ill might Ml±. A 
nuizzlr should therefore be tied in place before handling 

U.nk-s'i the dig h ihspiiisek- nr (he doti's lait' is injured. 

Once the animal is under dm trial. .1 brief bui thorough 
cuniinuitim should hi.' earned out: 

* Airway mini he pat cm (see Rniisdlfllhn). 

■ ! (;urrni^rrltagf must he control led (kc Haemorrhage 1 . 

* Fraeiures should be immobilised (see Fractures), 

* Vb uands should he d reared f^ce Wounds), 

—^ —- M 

The palicnl should then bt reslnuncd a* geuily us possibly 
until it tun he transported ihe surgery or until a vetcr- 
innry mit^oh cjm jiieiMl lIil- ummal. The patient should lx- 
allowed |ft assume line position 1 Ism it find* most cnmfbrtR- 
bk and itiosjt injured animale will Ik on the wounded side 
This distresses turners bui die pa lien I should nc*l he inter* 
fend with if it seems to be comfortable. The owner should 
be asked to stay with 1h«r animil to rt**S*if£ :ind comtoft il. 

jf 

Transporting animate 

The aim is 10 move ibe injured animal co die Hifgary with 
minimum discomfort and wiitonur disturbing ;iitsy dressings 

1h.nl have he cm applied. I lie re are two groups 0(f animals: the 

arnhuLitory (aide u> walk) and die non-ambulatory. 


Ambulatory 

An iimbnlatoTv animal i-- one LhaL can rise Lu lLs feet uikl is 

■Me lo walk, even it only 10 limp slowly. 

Cats The best way to transport cals is Do have (hem 
contained in a basket or bos,, Types range from win-, 
wicker or wooden cages to cnTdltasuid hus.es, laundry bas¬ 
kets, w lushing ha.sk.Lis ami iiiU, Other COAtaioCH LhaL may 

h n ;ii hand in an erwrgtncy. There arc three important cri- 

teria: 

( 11 Esapt proof 
(21 Adequately ventilated- 
ObvervatUni possible, 

Dogs Ambulatory dogs are often Innsported Jew 
painfully and with less slraa if they are a Ilimed i» rm>vt 
tbcmsdvca, Gentle eTCoimijremvni dtookl be used 10 guide 

I he animal it* (he Iranspnrl vuIulIc. Assistance itiav lx* re¬ 
quired Lu help die animal climb in. 

Large dogs i ha 1 have difficulty rapport ing their weigh I on 
their hind limbs cun be hsbIhI by the use of a towel or 
blanket acting as a ding under their abcL-nmers. 


Non-ambufaiory 

A nDia-ftmbiilalary animal is onahk lo rise to its ta mul 
v»alk. If (he iinivniil is eoUnp^ed and severe injuries aiu sus^ 

pected. il should he lifted with great OK 10 tessai lHl pain 

and dislm and lo prevent furLher injujy. 

In any (HispccWd) v-ases of the following, it is best lo 
ad vise the use ui a MKtchff ftn Erans|>onaiion. 

(I fi Spinal !r-:icl u rc 

(2|i Collapse wiUh djqpMtu. 

(3) Collapse wiUl thciraLric/shclominal injuries. 

14) Cotlipw and uriCOUSCi*titt>eis, 

15) Ol|u;r wcvm injuries (inulliple I'raclures wunudsli. 

Most peopb do ml have access co an animal rtrctcher, 
hui (he prihLLples of using 1 stretcher can be applivxl lo any 
Bat rigid ubie^ large ind sUimg enough (o swrtrrimodflile 
the anim-ii] in ld(eT;i! rtcurtibency. yet snudl enough in lii 
into the transport vehicle. StreLL-heis e;in hr iirtpruvised 
from: 

(I t Wood or hardbound utieclu. 

\2\ Wire mesh or pl;u4k>coa(ed frawrfnjt wire UuvJs a?Aww 
handles so jV nan be putted f 

(3) Sacks or coats mounted cm wodwt polil- 

141 lilan kd S Ohc V tiff *t lillfz j vppnrt fyrr spim/1 bijitfiei. hit! 
ftrr fe&ditf 1 srmkAkm ond ewtiiy slid itadprUtettik ihs ct.'l- 
fapsfd p it, t tern t j. 

Transferring patients U* sineicheri may eonLrihuie lo thdr 

puin. The umc td u Enpe rniLule is Lidvi^uble U? u.SitiJ being 
biLEen in I Ins siEuuElliP. Several people shu uld help With l ltC 

(raufkr so ihe animal can be movedi as a unit. 

If spiBill damag e or muliipk fractures are nspected (hen 
(he besr way lo transfer u patienL to a simeher is as folk^ws- 

(11 Lay I he sLreLehei uu ilk: rh'KKr bdliild the urtirtLiJ. 

(2|i (i nisp ihe skill sihiOg thi huek (iLiArttv the M apuht, rJr j■ f~ 
wvgy jvA.Mrjt' iSic hi/- rA). 

(.1| PuD the ankretal slowly ind steadily on to ihe stretcher. 

(4) Avoid any Iwi&Ling of the upine. 

11 vpinul '.Licn;i l'l is nul suspeeted then ilk: u.lkiriu.1 Cji'i Iv 
Tiilled im IO ihe sLIeleheC ;is folloUi 1 ^ 

( IF Lay I he StlCtellCT 'in the floor h?hirwS the Ji nma;i l. 

il) Roll Ihv unifil^l hjilf c>rt to iLs ehesL. 

Push l he streLeher uudefneLiLh the ;i 111 rn;il us far us pos¬ 
sible. 

Ml Allow I liv ultima I To relu K ha ek iclV<> lateral rcvurU- 

hanejv and thus onto ihe stretcher, 

CslS Narwunbulatoiy cats can be lifted ph the ow ner's 
arms They may be held linnly r-ngntl ihe neck with out 
li-iikl IE;ikine cure nul lo c^bilruel the bre^llongj -whilst lliu- 
s-lIilt IiLiEid mid arm are slid uniUild ilk: stcrroiih LO scoop 
ilk: Ikidy up. supporting ihe weigh! along ihe leiLgih of iltc 
foremn (l-'ig. 4.1). Boih fordegu can them be held firmly In 
Ik 1 left hi! imL to prevent Ihe animal scrabbling (o ktci free, 

■whilst Ihe h;u¥dler's right hurki ennlinues lo hold Ihe neck 
L'enliy m esIcOsiLin. Like a wide Lidlai 1 , sli I It a I the u.hiikal is 


Copy righted m ateri al 





104 First M 



1-ijC. 4.1 Carrying 1 Lii 


unable In turn its he.ad thuii-jI or iluwn In Nl.e Ike handler 
lie \’A ;i-J v i mi b I l' Eli- tamtam liiese .mil ini it In in ;i secure huskcl 

for transit. Allcriiaiflvcly Lhc owner can lx .idsi-xJ lo find a 
srrwjJI sheet of hardboard or thick cardboard (which is ihe 
same si/e or smaller than Lhc bask cl or box) and. slide ibis 
genlly under the patient. The animal can then be fwcked up 
on Che support and placed in the container with minimal 
disturbance. 

If Lhc patknt is too aggressive to allow ciLher pr*xedurc. il 
may be less di*l reding 40^1 painful if it is lifted up bodily by 

lhf£ scrull in line hand H wilh minimal l'ct.iIl; siBppn-rL <>l‘ the 
hmdquuiTCLTs hy Dhir nthcr li.md. and pl^md gently and 
c-jrefutly in the hadceL, accuinpllishiug Lite iii.iikvuv re a* 
smoothly .nid as- quickly as possible lo ninimij»c ihc length 
of painful hand line 

DOQS Small dons can be handled in a similar rnunner 
lo euLs. Medium-sired dogs may be lifted w-iih one arm cn- 

ci i r. li Hu the fra-jil. cif I In . 1 sternum. thu ot her urn mid the 
hack of the pelvis LiI suppOfi lhc kmdqUafltrrs. The u.i'ilrftlu.l 
ill then held UgaihsL Lhc handler s lIlcJ. Tu prcscilt injury 
El> llb£ huflllull back, always lift the doe with all almost 

sLraighL hack, using bctu knee* to provide 1 most of the lift¬ 
ing effort and always ask for help il' lhc dog scum* too 
heavy for one perron, 

[jirirt 1 and hc-aiy dots must be lifted hy Ewu for more! 

people. One [smart sLaJuls at the doc's shoulder with one 
aras curled around the dog's neck, holding rts head auainst 
Che handlers rtwulckr lo control it. wilh the other urn 
under and around its thorax, just behind Us forckgr, Hit 
second person stands fry the hrnd-quu tiers and places cult 

arm jmdtar I be abdomen, jusl hi front of lhc kind Ices, and 
the ocher around the pelvis. 

Care in transit 

Within the vehicle, the patient needs to be observed con¬ 
stantly and rcsLrairxd to ensure Chat: 

(I) The condition does not dcleriwiBCr 
123 Any firsl aid tmliMUl$ ((frrwwjp/ipr packs ',i are nut 
disturbed. 


<3) The animal does not escape from it* eouLaiuer. 

(4) The uni mu I dtxs not fall off lihe seat. 

(51- The animal nnngi interfere with the driver of iIk 
vehicle, 

It is jraportflAL tu hftve a second person in ihe vehicle tpre¬ 
ferably tlx OWMffI who will lx able Co- give a lull case history 
at Lhc surgery md who will want to be wiili die pel anyway., 
The owner's presence may also help lo calm the paiiimi. 

If il is impossible or impractical for a second person to 
accompany the anirmiL the piiliHft must be securely 
retrained (crjArr nn tilrad which is manly fastened - inside 

m 

ihd 1 TrhitSr nr \hitf in th*' {W dbvF, OF hi it basket x/j k m h JJ 

/iivreflfJ At AbtT AjP u Vift M/% 


Arrival at the surgery 

III isi inipurtiini to have any ncttswry paperwork ie.e. fi^i- 
jffti /iSuVriJ prc’Minisly prepared jnd rend}' for ^IgnuitUTCS. 

enabling first aid pnxudares 4 itkL ertjsrfency treatraents to 
Lx top priori ly. The lirst procedure nn iinival at i be slk rgery 
should be tlx alUieJiment of lot rdeiilil iusli nn eullar or bib. 1 ! 
Lo the patient. 


Case history 

I- ihv ow ixr h;j.i id ready unMA crcd the 4 Ucsi.ions piWtOh-sly 
outlined then the veteriniiry nurse sbouUJ huv’e a dear caw 
liislDiy. If not then these questions need lo he answered on 
arrival at the^iTgery. hvious hnlEb and veterinary treat- 
menu may hold the key Ln 3 correct dhljpwsip (ffjg. an Hfflwn- 

Mwm bilth tmjy /v m a hyppgljFe&eimc rnmn /i* she ft ci kj ivjwm 

iihffri-m: or a hitc h which hai. rectmiy And pups may havt 
collapsed heetiitse she ft kypocakaemic% KurLher quest ion ing 
may he nwkd m cum of suspected poriwnrng 
ftwmrw). 


Primary clinical examinatien 

I he pfltxnt *ihc>uld he ohun^d dofldly before any attempt is 
made lo muck il. like slalc uf Lx^n^iuuHness, llw generid 
behaviour and the rcspdtatiuEi slbLiuld lx observed Ixfure 
any cs.icrnoI stimuli interfere with the evaluation. If Ux 
aniiu-.il is stable, then a thorough physical examination 
should be performed (Tible I y A common mnemonic 

(A CRASH PLAN) is uvidal for crivuring m^lliniL 1 i.s 
■--\lIulIlJ fhrtati like physical exjimii:;iI il'iiI. All iiihinfciLitHiin 
slnmld IW rreordud. 
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Table 4.1 Stages c-1 a detailed examinaliop 


Arc-2 

Examination 

Nose 

Wole OTy ha&mofrhaqc and *#mcther it comes ftreuTi ww of bolh PosihlB. Hole any nwettopB which may suggest 

Irnoluim ul Ihe nasal bonns 

Mouth 

Odours Careluly open Ihe mfJUTh and smnll tog braarto. Norte any unusual smelt e.-g. ketones (pear drops') in cases 
•of untreated diabetica: creosote or phono 1 In r-aso& ol po wrong; unnn ortcur in cases of kidney laikire 
rtMfndfffl*Q*. Check tor Higne Ol haennyrtigge and locate Is SOU res. o.g. gums, tangyn- IdccsaJ and wilrftJ surfaces-), 
p-aate. eta. II HO |n|unBB are apparent the hteod 'nay have hnon coughed up from lbs lungs or issued Ira in wuLrTde ft 
ihe ihroai area. 

Tongme Check fgr signs Ol redness or Literal ion, which niter* ccclt after lidung eon* Drove pu&ons 

Fractures ixammo the bony structure for signs Ol fracture: Spll'fti Ihe her a pa. ale *Jlwi HH-CWWB, |Ow Ifactiues 
Teeth Look tor any signs of food caked in Ihe crevicea-. PfrSlieidefi are Cflflfl hghjy GOtourOd ahd flomfl- SVkJeteCO may be 
scram on the 1 north ft toe anmaJ ties eaten poisoned bail 

Mucosa Note ihe GtiAOUf Di toe- fFuCGM- which may be. 

(a) hOrmaJ Ipalc |jink> 

ip) Congested (bridf-wd) idgkic or s-spteaeiric anmate and heatstroke paltertsl 
(fit Pale -imay-appear whoe) (rave** shock or sevofF haeirmfh*go;i 

I ■ « 

(4) Cyanosed |purple) rog. paflsntB wMti severe dppfmit 
m Jaundiced (orange -w yeiowi (acute fcver d^msge) 

Note whether the mucoea ts dry dr normaly moist or f the anmal is sakvstng so profusely that it drools. Cor. am 
pgietinA abaci Iha rate of prodyction of saivji li the gums or Ips ana rat darkly p-grronlod, Iihs? Ihe -Captllefy refill by* 
piftwng Ihe mucosa to blanch it. In ah anmal with normal doodi pfuSsute ihe pink tidtiu* rdlurfa rap-idy willWi 1-2 
seconds ol me prewura behfl removed. In an anniaJ with* a tow Etood preeaixe. il may sake- up to 5 seconds bitone toe 
capilaniea idlii with btoed and Ihe mucosa beccmes pink agate. This tempte wet *s Mery sitepM in assisting whether 
the flrtmal tiaa suffered s aavere hasmonhage 

EyBS 

The eye k » very drHicale and sunt t ve organ and hilsI be trebled gen fly. It is best Id ejujfrihg Ihe anmal to a dr illy 

111 er dafimrud room, whore the poflmnt is more Iko-y Id open its Aye. For data led totem rt&licrl. an autuStiOpe head Of 
torch may bo used Id illuminate the eye. 

N™ any discharges ol Ikid and toeir appearance arte quantity*. Osar 11 usd may teflicaiB toa* the eyeball has 
ruptured; purulenl disctiurges COuto be eviderKte or S iDreipri body 

Eyoids can easily ba examined tor signs d injury and may be opened gently and everted sHgfrtJy to alow eamtoaHon 
ol Ihe ccnjurctava arril PiClilSAng *’i*e*iib'arte |third ey^fidl 

Check toe papedaJ rellex 

Eitarnne ihe ctfour o! me conjunctival mucosa ter an ndtoaflcn oi aneerrsa dnie pnk or w/hiw). isuixltoe (yettewf 
Cyartf?ais -{mauve I* 

Check toe eyeball tor bfueing to The ectefa or caDtijundivB and noto eny sagn of jaundice Wole any iRynes ip ihn 
eyaba*. haemenhage «ntoihe HThPrigr churiw, cg-itensrai cr comeBj op^ty 

c.- n iho pasrlnn ct the eyeball in the soc-cl m cases ert unconsciousness and any ny^fagirm 1 nvolurtary hick ng 
mofwmrfinl rf Ihe eyeball from side 3e s dc) 

Note Iho sun of the pupl n each oyo and chock for response Id bghl. Drair-da-HLigcd palienls ollan shew a dillD*once 

in the size ol ihe two pupite. pcisched [patenia rnay have very ccnslnctod or vary dilated pupte thai do nm respond 

nermafty Id Iglit 

Sum 

Look tor signs t$ rkipTnr.r.cd fractures, swnfirg, pnm or orepbjs. fie- vrry grrte whon dinckirg for a suspected “tracture¬ 
al Iho crnrwjm as heavy handing could i^iress toe- bone Iragn'tefflS irto The brain corlbjc anil OfiuSS eiiCwihOus dairage 
tolhej cErabral hcmaftierK. 

Ears 

f Kamnp lor fegns Ol h fu rrnrrhAije Irr.m toe trar -canal nsk this can occur wsth bran dnnnno 

Li i n ti s 

Palpore all limbs, benaa and joift£. tor a Kins of awellng or pan. In oaaas of Buspacled detonmily. i ia uaetol to eomparo 
toe in|ured teg wdn rts norroi partner, tr a iraciune la suspecied, iraai: fl as such penning dtagnMft by I ha veterinary 
surgeon 

Rpcxurl thp- wiiy IhQ Imb is hted nnd note any gbnpus 
ijaj Flaccid The rrus-rkis anc bo laity reiaDcod 

»!b| Spastic The mjsr.les are conlrncted Id Iik toe Ima ngdy n oKlenaon or flcat>on. Wole any less, of Idling which 
may he IrstXHfi by pinchng the toes. II Ihe animai ts able In* lec Ih s siimuLis, rt writ look round al the toot, try to* 
move- away of Bdtefnp4 w bits Ihe cauea of hs chsoomtort as wall as flaying toe teg lo draw 1 h away irom ihe 
pMti sltenJus. Tbs te known as conBcteus. propfiMepfion and shoUd not eorriused with toe aimi^e wiihdiawa 

reflffii ■‘itinn the bmp t& simpy Ite^ad to ramovg fl fmm the plnchrg stimulus wth-cM tot anmgl showing erry 

Signs jhffl 4 Is awprt of Ihv pain 

Rto au 

5lr 

Ckertey paipale tor flirts ol Pfwfcjred ubs. listen lo any wBumte- lo delect a tubs' aouted on inaprawn sndioafing 

penelrahon ol Ihe plural 

Abdomen 

PalpaxPil Of Ihe abdomen is a skilled procedure and can cause mnsideraUlu harm il ULCtimpled by toe inexperienced: 
do fiM Ottdfnpl iL Heer'iiorrhaige IrOm Ihe pthd- Cr bnuraiiig dr swchngB at The abdomen wall shodd be nofiotl 

SfWTC 

Note any obrous detonmiltes n toe spinal column and gently palpotE to do tool any gross abnarniacihts The spnal 
coluirr’i id OOvered by a lart?? nuScle Irufik-end Wrvuru spinal iraclurcs are not ays- obvious. Afft'ays assume a 

ffOGIuf6 * preaem il tMH I is any AHtt. Fraclufea Of datceaikins in The cervical regon may cause paralysis at all Four 
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10@ Real aid 


Table 4.1 (Continued;* 




Aw EjramlnBtton 


tegs, ur. mca* rarefy, pniyite d orm *da uf thi bo5v fwmWflta RadureS or dfeteatkirts rf me 

Ifcracdijinfcar region may cjlsc pampas. uf the hnnl&gs. pv^, .md many cases show rigid exteaiofi c# the 
f&rWegs and Demon of ihe hndtegs, wrih Iha hack archnd at thn fracture srin It le h ffWrtW t lQ rSBJlM Iftflrf i?he spiral 
COrd 1 1 nay Ounlii'LK! Vj luriclKir normally a^eve nr»d xIda the fracture silo. Thus lmi> Aithdrawel feflei'SS are often 
unaffected as Ihfly are a teal refteft a»c ind do iOC require irtpul tom Ihe brain. Mcmwvw, cornams [W-pnrjcupf rvi 

may he absent liwn areas caudal to fie spinal Injury if nerve impulses are uivstote » pass id ihe- brain. 


PflMa 

Certify patiai/j Ifife peNic [bones lor signs ol nslabiirty, pain, rrnpitys :mS iwfonnty 

Pnmnnl 

ragon 

Thrr pr^piiw. vyivn and anys shotAI be esanricMf lor s gns of bafirrorrtiftg® because aigns cA blood m fieso DnficBs 
m&f indicarin thrt in\®nm oniens je gi tfie bladder) have been damaged. In cases ol e*aralym it & usolul id role 
the piwm qr fbwm of Bin anal mg retie* try wwWhhiB |rx anal spnmerle*" cqw&f.'OV wtwn a UwrhCifiieiHr is 

marled into !hp enus 

Tflrl 

Observe Ihe si^ne ol volureaiy movemerb, e.q. correct carriage ef ih^ tail, waging, eic. 

Gcncni 

body 

Note any inatting ol Ihe fur which may irdc*l* in uncteftyng wound, It H dOUbl as to- Ihe Sevents Ol 9w WOuOd. aaauflW 
She wurSI and frisal accccrtngly. If foreign bodms are mwnl, rijrnw# may Du alten’p1e«d uqlUBS Ihey a^e embeMSIf. 
OiskHlig ng «nt»dJed Itereign todies may parMbo mote &UfK>ug injury mi mM9l Ih^rgrfrsru be Bfuotdfld 


-4 CRASH PLAN' 

EXAMINATION CHECK UST 

Airway 

Vtsualiaaton, palpation, 

ausolatjon, and examination of 

She oral cavity, the pharynx and 

Ihe n^L 

Cardiovascular 

Visualisation, palpation and 
auscultation bdaterally. 

sRsspiratory 

Visualisation, palpation, 
auscultation and percus&on 

biartwalfy. 

AHtemm 

Viniuftnillon, palpation 
auscultation and percussion. 

Sfiine 

Vasualisation, palpation 

Head 

Eyes. ears, nose, mouth (inc. 
teeth), gums, tongue, mucous 

membraiKK. 

PeMs 

Perineum, penanai, rectal and 
external genitalia 

Limbs 

Skin, muscle, tendons, bones and 
joints. 

Arteries 

All peripheral pulses. 

Nerves 

Motor and sensorp* output to limbs 
and tail. ( 


General nursing care 

The majority of accwkoi victims and very ill parLicn Ls need¬ 
ing emergency tratmflvt are likely to he merely fbocked, 
Many first aid ihi^ih are iiimed ;u ttfunicriKting ihv 

dWtl of dmi'k (ll sobjCS-t wWdl is o>wr«) in 4 hsLptL'ff 

‘hlgul Therapy and Sinx: k’. 

Ail vL'Icnnary ei arses ncuil l.n rocufiii^L lltc nuiart sign* of 

*hock These are: 


* Pale mifcous membranes. 

* Decreased cupi liny refill time. 

* Increased respiration rate, 

* Ksipid. wfeik pulse HHUflinm nol palpabk 

* CoM exlitmilKs. 

* OllII. depressed und lethargic, 

* Corfev nkitniM and or cnLlapse if Ehir (KiCLenE is hypuijc due 

Lo hypovoflajcink aiujck (wven? hiiem^nhajp:) ckt iisphyxin 
(ohetructod ainrayji 

Specific treatment varies depending on the primary cause of 
the shock, hut ihe following principles apply to all cases: 

(11 Pistil ■mr fwlicr hafimiTfliH£.e. 

(21 Oo ifeut jp|ih Ji reel hu\Ml iw j£n e iiicuibipl nr deIht jimjili- 

L-ral ^awdiialuir drugs (c.g. acopru niacin eh Both eaust 
dikilatkm of ihe cutaneous blood vessels. which are a 
non-eswrlial part of the circulatory system as far-iis ihe 
shocked patwcos is wnceraed. Tknlittbw Mood 

swjls c-nnNlriL‘1 in rihcsck <x* lh?| Eh^r qirciilisELng hlcKKl 
Vi.i| u.ii'itr is d iC l'l! Cuwards imiml aiming stulhcicnl 

blood supply to vital organs such us the twain, heart 
and lungs. This is why the exucLiftiiics (paws and hwL) 
fee] cold to the touch and also why Ihe mucosae are 
pale, IF ibere non-e**enlnil blood teasel* are enevur- 

:il'L'.I to ctilalu, Ihe hlcKxL pressure will lull as I hare is 
ail mCTCau* of LircuLitory •fiLpewnrk' lit tw lilted hy ihe 
-clrculaLing blood. V-isOiJalaiatLOti ui ihu skin is uiso 
lUfOre likely to reslart hacti^friLEigc from surface 
wounda. 

(3) ft'lakv the snimal vnmfnrlntple nnd present any furlher 

hi'ai 11 iKs Lny ihe pod lent on an inrukled sart'nce 

such js Ihick hlunkeLs, vulhods nr pcdyHlyrenu heail- 

hag> and cover itie ^runkiJ with, fiinher insuLuicnL to 
prevent hcai loss from (he body.. 
id i set up an intra^enours flukl drip ictie dnp of choice is 
wrarmBd Hartmann's sululion tml normal suIlik is uck- 
quale in an emergency). Intravenous fluids will help to 
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GHTeet I j-H4 m embolic iiLidotin ut sluxk dilii expand the 
ciradiiLiilg hltMx! vohiiiu quickly, therefore improving 
the supply of oxygen to all body tissues. ft also allow?, 
the Itidiuys to function more natmafly ngiiin If there 
has been citensivc blood loss, a blood IransfuHoii Or a 
ptBoa e\pnnder may K- required In L-ases of brum 

surpwns use 

lions to decrease the iiL'Llmna of eIil- brain iis^ue^ (e.g. 
nufinild ralulaovi), These fluids may fee wormed, ready 

for adminiplmlign il'Elic velcnriury sur^uHl ifeecds tfaern. 

i .is I- lliiiik liy niMUlli j Links-. lltere aft LOULiJindkal lOfl-v. 

e g vomding. 11 iteOmetOMsness, severe mouth or throat 
injuries), Small vnlum-jt ut utiil eJectiolyie repLieinteiU 
fluids should be offered by mouLh every JO minutes 
(2S-I00 ffll lI updid nig on si/e ol the unimal). Oral 
J‘ianm;j.nn i, s m an improvised solution of I litre of 
plain water with half a teaspoon of mil and half a 
teaspoon of bicarbonate soda dissolved in it i a useful 

if no V fit£lI my pieparalsm'is are available. 


damage. some veterinary 


liv pertc>:rir|e &>lli* 


(Iw’rk iln. i ssin^ v » every 10 13 minute?* lo ensure dm 
ihi=> are tfrttlforiiWe, that ilk; uiLinuil is not interfering 
wi life i hum a ad that any haemorrhage is being «m- 

IrLillinJ. 

Vliintflln constant obti^illH The condilioB of llie 


patient can deteriorate rapidly and the veterinary 
nurtc must always remain on lbs alert, The Mate of 
HHHdniiaiiesr, pupillary and palpebral relleies, Ttfiueo* 
s;il Colour, Lapidary refill, arid character and rate of 

pulse ujtd; respiration should be monitored every 10 
minutes. ot more frequently if the animal seems very 
distressed. Make notes of Ik finding and time of nch 
inspection and record ihem an tbt- hesnwl chart, Thh is 

essential in cases of bruin injury 1 ! IvtcvnofTliise. dys- 

r • sr ■ 

pnoen nod suspected poisoning. 

TLC. All Ihff abgre measures areaimed al reverting dig 
l!IL u l' 1 s of lltot'k and will therefore nuke the animal feel 
mure Loniforlabk'. However, ilk: eihuliLiiial needs of 
Ihe patient should not he overlooked. These animals 
are often in much pain; they arc confused arkl disor- 
knialed because they are alone in a strange and boslile 
environment (few animals like (be MHTjpery") und they 
need raisilivc and sympulItelic hundLmt'. It should also 
be remembered brain da iciagvd pa lien U may have 
Iasi slum 1 Sueu iLiev j e. u sight or huumag) lu the acoftleiiL 
ami iwulI even more careful handling. 


The nurse ljii kelp pmiiems grerlly h;, keeping Ihem m a 
quiet, warn, darkened Tcwin and mnving quieily and calmly 
whihl I a Iking m u SLic^lInne manner. IL lIlso not inaLLur whal. 
is said, rather the bines used. When cheeks are made, ilk- 
animal should not be rushed - a gentle approach is much 
less stressful. Contact with human hands is very 1 important, 
especially to dogs, and a lillle fueling i* a good idea if lime 
permits, hut attention should isem he forced on I be pailknL 
If uny apprehenson is show n, ihu ammal is hcsi handled as 

III lie ih pnsjahfe iLml ie iruy lvlti Hh: advisable Lu duW Mil 
froiLL of the kennel or basket to allow ilk; paiiem some 
privacy* between regular check-ups. 


As «wn a?. pcHaible, veterinary nssaiapce should hw 
obtained and cwuprehensdre dtn.es slicmkl be bunded to 
i he vdcrrnajy surgeon m eh urge of the L-ase. Meanwhile, 
i he veterinary nurse may prevent delays by preparing 
dnfYsiuus.. driph. EHjidfusiom, instrunumb, anacsthalic 
nudiifies, the X-m y suite and the operating theatre in readi¬ 
ness for any further Lreamkiis chat the veterinary surgeon 
may chink necessary once Ike patient's condition is Mat** 
had. The eiheient nurse will save valunhle Lima by being 
one step ahead and having equipment ready, drugs uvail- 
uble. drips warmed, etc., for when Ik wterinaiy surfeon 
arrives. 


Collapse, unconsciousness, death and 
resuscitation 

ihe 1 1 rr.I Lhmg a I'cturinary nurse UCetbl tu- establish when 

presented w ith an immobile animal is w hether the puncnc is 
alive, LtKiLsdous uiiLoihkiuus of dead. 

* CoubcIpiws animals sire aware of their surroundings and 
able to respond to external stimuli. They respond nor¬ 
mally to sound, sight und touch, 

■ VncvHdotniicffi occurs when tbc br«in has been affected 

and I he jnaiTiiil ls rendered unahlc Ut re^por-d TH-nnally to 
eAEejnal stuaiuli. 


Conscious coltepse and unconsciousness 

Collapse is said to have occurred when a eoftsdeau animal 
unabk, or unwilling to stand up. It it Lhe most common 
emcrgeacy reported by owncre und it covert a multitude 
of situulions ranging from an arthritic dog that is reluctant 
to go for ii walk, to the d cc cafo d pel . The cause and leveri ly 
of the collapK niuft be cstiblidwd before the correct lirvl 

aid prtkedurt: ntay he earned oul. 

I he till ItnriLLi: belv. llh col lapse aitd UTi.c>r>nscK»u>rie^s li 

whether the animal is OHuetDiu or not. Comdoui anlnuls 
are aware of their surroundings, and arc able to respond 
normally lo sound, sight and touch. They have normal eye 
rede acs undi can focus on objects following movement with 
their eyes. Collapsed, animals will respond Lo handling, 
eiihur by becoming culm 4ind affectionate, or aggressive, 
( anlion should always he oKereinl, 4is the oollarp-wd patient 
ts able to bite, even if ii ii unable to get up. 

A collapsed patient must be constantly observed and its 
relieve*, regularly assessed to ensure lhe situation is no I dete- 
riorutims The pal icvit should be treated with care bceauK its 
LiKiutituiii may noi he uahle, In srtTtne instances Ike patient 

may lapse into unecm-ioousikss. whilsl m nLheTs Lhere may 

be rapid iinpVLivcnieiiLs lo nurnul health. 

There arc many difTcnsl causes of collapse and uihor- 
sciousness. und sometimes there is not a clear line between 
the two. Table 4.2 outlines the common coudi lions that may 
result m a collapsed or unconscious animal. Soane condi- 
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Table 4.2 Cases of collapse and uncomciQusness 


Body system 

Collapse 1 

Unconsc.iDu*rM!5s 

CN® 

— 

Epiepey 


Brain trauma 

Born trauma 


Vestibular syrdioTc 

— 


Oise pralmSkin 

— 


Allard-axial suliluxa. 1 ! o'i 

— 


Spirt* Iraciures 

— 

Rwp*ra6w 

Ai'wny -ibsin,j^lon 

Airway o&Blrucnon 


Fluid m the .5Ncr. 1 ,ir spaces 

FhJKl n tii? Eily»gUir spaces 


Collapsed kings 

— 


fen Into rancr wiil frapirariory movements 

— 


nld'erencc nnSi a xy gprtation at the- bicodi 

— 

Circulatory 

CiVdi'K fcgfLTB 

t^iirdmc iftUurv 


Hypavataamk shock - acute hnen.irrhnge 

ehock - goule- hwmorrtvisse 


HypavoiaHTik: shock - severe Iftuid loos 

— 


Traumatic sIkkS: (e g. mad Iraff c accidcolsl 

— 


A-meina. (Wig taxnfi bktod It-iisj 

— 


Thiwnbosa - brachai e* iiae 

— 

AWomfrwJ mergwiPf 

G^wtne: imHjfi, tww?i niphin 

— 


Bolder nupturci 

— 


Uralhral ntrslruclkir 

— 


AcuIb pmtalilis 

— 


AcuIb hspalAH- 

— 


Suiuric IBrsbn 

— 


At-jit paiter-awis 

— 


Abdominal pan 


Lccnmalor cnnrttimn 

OiLozaliLciL and Iradurees d the irrias 



Aihnlis. rnuseta wast-ng 

-- 

Mrc&abubc. ninlirbonccn 

Hype ntrypog (ycacfTHa 

Hype r ■ h-fpoq^rae m a 


HypooaloaefTiia 

HypocalLatMna. 


Uraefflie fits 

Urae-NL 1 


TbratffiEs (t.g. pyumln} 

■ - 

PhyaJoil causes- 


Elect rflcta™ 


Hypolhofma 

Mypalhcrmia 


Hyperthermia 

Hyperi henna 

Drugs. and! persons; 

Any compOLTKl causing CnS depression 

Any compound causng CMS- cearcssrar 


C.h'S r CftWiSi' IWVEUi ij - 5T*n |i!wi Hf SffcTB' CW3J 


liana haw bfffi placed in- twrth cftlcgwici as ;i|I reiwrs for 
mHCUKHUEDCB ITWiy FttllR Animal to uollnpur pf I Ik 
brail* b 0 >n]v rpjlOly iLcprewed, :irid mnsL l;luvj> of L'uihptvc 
TTi.'iy prnjjnMx Id imuonscii^LuiiiL-ss il iIk silualiuii idufiri l-o- 

rLittri. Hume chuUiuu may he s-u were or acute lIilll I lx- 
patient becomes uncoEudoui ahnost Lmmcdutd) and lb? 
collapsed conscious itate is scarcely aolkcabk.. An cuiuplc 
of a -condition chat cun present in cilhcr Kcnarki is 

hyperthermia fheut Stroke). II un animal is LUMilinud a, ikI 
left in ii ear^n a lioL day lor 2 D rhnkutcs lliCIL L't vvi:I probably 
arrive: j| thir xurj.'ci'V lO I Lapsed hill, Still conscious. Jl Lb? 

same flAinoi is IcI'l for a longer period of lime Iben il is 
likely io be presented in an uuecsnsriou* -Male, 


Unconsciousness ana death 

There arc two tamos that can be used to describe the depth 
of lineun^eiousnesd in andnuls. Those in ;i Hiwpnr ran he 
rawed (with difficulty 1 Their pedal wiLhLlmwuL relies, papil¬ 


lary IbuIiI relies, arid palpehr.il reflai-Ms are dill present. Tho-or 
in a L'lima l-jciiioI Ik ru-uM-’d. I heir pedal reticle* are absent, 
and Lbeir eye idlLM.es indicate a vurgieal (Of deeper I plane id 

anaesthesia. Pupils will dilate as the condition deteriorates,, 
and death approaches, 

Veterinary nurses should Lake every opportunity 1o pine* 

tice monitonpp: Vila I si^ns in heallhy unvimsem-us anniLuls 
underpin rue. rouLnw surgery. 3 amiliariEy v. iLh ludmiLjiiir 

leads m confidence i il an i owrynq fli ruatioit. 

Comparisons between unconsciousness and dciilh ara out¬ 
lined in TaWe *J, 

H&BftbGQt This can N? listened io with a stethoscope 
or detected by paJpnlicn. If no heartbeat is immediately 
obvious. 4i stethoscope must h? used to delect any endue 
activity. 

The heartbeat may he l-ell by placing one hand cillwr side 
oi l he ebesl wall $0 Ihi? lingurLipi rest un the costal cartnl-igcs 
ui Tibs- 5 b ibeiicHn of ibe rib oflflf behind ihe elbow L If 
needed, gentle pressure can be applied with the fingertips 
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Table $.3 Signs oF untxsnscious collap&o and death 


Sign 

Unconscious. GOMSPSO 

OMlfl 

Hoflrtbosi 

Rflrjueir Ificugh r.tawcd 

Auseni tor mwe Ihan 3 mirkriBs 

Rcspiralury pjaUKrn 

Varies- aceevd«r>g lo 4 eplh of c^prossir.^, 

Menics flviaofiilh&sJM 

Ansnrri, allhou^n KDfnelmes Ctieyrie—SlDkes reepre&LT'i 
is abssrved 

EygOaU pgsrlwn 

Turned dewr. Dr e^iWfli. aeeorchTg w deplh -of 

ChG depression. Mimicfl anarBBiho&ia 

Cemlml 

Cornea 

NfM-maly itudsI 

Glazed 

Comoal rnflLM 

PrewnL Lnlesa e^ltis paraiytBd 

AJ>spnl 

Pupil alz-e 

Vanes in size, rarely liily dialed 

Fuly -dilated 

Plipiiaiy bgiil r^llex 

UButfly pre&gnl. unless ms 15 prhraiiiTJBd 

Abscnl 

FADMBruBTTl 

May be r-jLr^J in stupor. i»£Jdi roltekes. preservl *n 
mid cases. Varies acewding to idejxh ol CNS 
depression 

Abseml excepl Ciwyng-Sioi»E rsspiralKin 

Body l&mporalurfl 

Rmnairs comAunA 

Begins bo cool wilNn IS mlnuiaB 


until Ok pulsaili.OTW nf ihe v(rtL Hefei pan he It'll. Ill hurruh 
chewed hnrenls (huHdog#)* It niny be impoglihftt to ftul ;nl 
;i,pv'\ hcuE si i j sLl'EIioyLUIJc ITkusI he used. 

Thu head nf Hie MeLhuseope should lx plrad over live 
;l rLTJt of bit^fcoytaJ space htiw.L'eji libs 7 and H. 

Respiratory pattern This can be observed through 
uiLLuhinp ihe t-husL <ifru.ll ri»e nhd fall. Deep, regular bre^illi- 
ing may quicken as Lhc mind regains cmsdnumeis or it 
may progress to rapid, shallow giKp* mis the brum hueiuncs 
more and more depmud. Togging of lh coW mirror or 
movement (fa fine I uli ui Sun Of a wifip otT cotton wool 
held ;ii ihu rnraihli will detect the sligblraf expirjiion.. 

Clwyne Stofeia respiralfcoa (infiequenl deep convulsive 
uiisp-i for hnalh) heralds the onset of death. 

Eyobatl position tn cases of llaccid unconsciousness. 

ilk: eye posilion will often indicate the depth of CNS de¬ 
pression unless tin- aiascles of die cyctal art* parriystd, 
Evidence of nystagmus or Bbihhns should be nr led In 
cases of epileptiform convulsions, the eyeball may stay in 
its usiiuI position hut rcnuians in a fixed, unfocused stare. 
The eyes do no! follow nioYcromli. or turn towurda the 
owner an recognition. 

Cornea oi a/mg Of 11w conicii l» NLdiL‘jtE. s .c u-f dcwiBli. 
I hu surface uf 1'lw luti-illi LiL'ks its usual Luslre. 

Corneal reliBx Because the cornea is easily •damaged, 

m relies should only he tested by couching ii with -a wihp 
of moisi cotton wool. Tills should he suffknerii to make 

Ilk eyelids blink [he ainwii is so sunsilive that this l> oih: 
of the lusl relieves In be krcL However. in Miflne cases of 
kend iTiLuilui ( where lire motor rwrve^ of ike eyelid 111 u&de 
are diiniaged |i die ColilCdl relief may be ub^etil. 

PiipH StZS Compare the pupil size of each eye. 
cmfifl can indkabc imdliterul hram dumngCr 

PupiHary light reflex litis refit* stupid be mwl m 

li darkened i'uuifii. U-iiilg ;i torch or aumkope as ;i source 


uf briulii lay III. A* ilk light shines into the eye. boili pupils 
should. eunsEtfici equally. Failure Lo do so indicate bruin 
damage. However, if ihe nerves lo lhc pupil are dumped 
(prolapsed eyehallK Ibis reflex may be ubGcnt us it is un¬ 
able to work, 

Body temperature and rigor mortis in ilk un- 

cofucwus animal the body temperature remains auulaiit. 
After death the body cook This Lukes several hour; and 
ihe speed is dependent on the Toom tempeiiLlure. 

In the dead animal ike mmoles totally relax. then ihty 

gnidunlly sullen. due In chemical chnnge^ ikSLiarririg in Lhc 
fn.uy.le cells. Rigor ihorLk usruilly i:;r k«s ahnul I 2 hours to 
scl in iJirouelicmL (he Ixxly, hut ike ruEu h variable depend¬ 
ing ugiiir'i Km Lhe room temper;! I unr, the cauyr <.->1 death urUl 
■he physical cxmdilnm ol Lhe uruUuil. 


Curijio-pvimQnary resuscitation 

IT a veterinary nurse is presejued with a dyi ng paiienl Lhcn 
cardio-pulmonary muBciUlion (CPRi needs to commence. 
Cardiac mns^uge and arlificiul respimlion need to be 
^Jrn-inis 1 cn B s;l Hmuitafiwifily as one is pnintless wjtboui Lhu 

cither 1 hie VTek'nmtrv nurse -ihcMLkl tc?ILnw ilk' rugiriu:. 

* Airway. 

* JiiL’iiLhiiig. 

■ Cimilatiofi. 

Airway 

ChueSt for a patenl airway. Intubate, inlliite cuff to avoid 
inhiLliition uf ILuich Ifuirway is obstructed; 

(I) Remove collar- chock mouth and throat for uny 

ahfltructLprl, sw;ih ;iwu.y fluid, reronve foreLu.u hi idles. 
(2 1 tiivc 5 or h utkloibiinal l hr nils. 

(31 Clkek couuiJi. swob pharynx. 
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If this is not Mullkricnt. then: 

(4) Turn paiknrt: on iis ^idif gtnd jpue wmn J blows- io its 
buck. 

(5) Repeat (only 2 or 3 tint*). 

1.6) Place J large-three IkX'dle IhELN the trochgi and ndmin- 
isler oijrgen. 

(7) Prepare to do ;i tncluaUaiiy. 

(Sj ftl pftliefft in dorsal recumbency. 

(9) Clip nucfc io lirymk 

(LO) Makt a 2 3- eni incision wuh a soil pel down (he wnlffli 

midlirte through LhK skin and die retell tlUlKHlfl II53UC. 

(Ml Bluntly d mM ihe nuiwta witii foititputaaBon until 
(he trachea] rings arc ixpwt. 

112) Incise between the iraclreul rings N — • of iho cireum- 
ference). 

(13) Separate the iruchcul rings with a blunt object iffooetp*, 
wnilpel Uuk handle). 

1 14) hum ;i iradwoFtomy or endotracheal lube eaudalljr 
arid ne m place. 

(15) Adftiiibtaf HVttl. 


Swathing 

ll JL'spLraCufy [OnvciiKTjLs huvu uea! yl ! d, T-L'spir;i I nry imMl-alflt 

drugs may lx- used I'e.g. dLi5tapra.nL hydrochloride}. Unlil lire 
animal begins to breathe on ils own again Mil Iusii^ iiiiisI Ik 
mechanically inilaled ll is preferable to intubate ilrere 
pai i-jhk 4 is an cdotncbal tube ohra a pulent airway, 
and it ike L-uif as inflrud it eliminate* the possibility of ihc 
alhiirial iiiJuliaig any (lu:ids r Artificial rmpirrilion vil an endo- 
tnaeheaI I.ube is rnueii mure hygiLniiL - than thl>ii ! h-IO*DOW 
resuscitation. 

I iki ii lun il paiH-fiis should N? connected to an cwtygen. sup¬ 
ply from -a closed cinruil Lmucrtbctk machine and the raaer- 
Mpir/iTL'brejiihinj: b*g itvi'd In inHalv Ihe lianas. Two methods 
Lit Tespiralicm have been sugge^l^L. 




Pauline rt^jiLrjEmn ucntlc pres^n,rt given In msrnk 

panting (i.e. I2M bfCJlllA per iklinuiif/2 breath* per 
Kflnd). Very useful LF fractured ribs are suspected, as 
massive inflation of the Lungs can -drive the Lungs 
agiadAC sharp iVipMUti using further damage. 

P.mi mg n^penitwin km be retted for 5 seconds every 

15 seconds IU see if breaihatlg liah rehLarled.. Ii Chen: are 

any signs of cyanosis the nfHrauHt must be nu:u- 
l-amed continuously. 

Normal respiration the aim of (his is to mimic tlx 
EWiml mpi ration poUhm. Care musl be* taken ml lo 

■OL'riniUcL 1 thv lungs. damaging the lung alveoli 
PaiieriK should be ventilated -ai lire following rales: 


* > I 5 kg: 2fr 25 bftrjlhj per irninuLe. 

■ <15 kg. 15-30 breaths per mi unite. 


Nm-tatulited puknts should be placed in Ihe recovery 1 posi- 
(ion (Fig. 4.2). 

(1) Lay the pulicnl on its right side. 



Aren la wtiicJi 
pressure- is applied 
in artificial respiration 


l il*. a.I The nnmrr praikio*. 


(2j Extend ihc head and neck. 

f3) Pull the longue forward io clear the airway. 

(4) Pull rroni kgs forvraivd to relieve any pressure on Ihn 
chest. 


The palm of the bum.1 efttl nciu.- he placed in the middle of the 
chest wall ijusl behind thu m;iss of thv Iriwp* mustlc of the 
Foreleg), firm. siemJy prussuru shtMLkl h? iipplivd then 
released allowing Iha rib cage Id spa-in^ Kick, drawing air 
info the lungs, ki-appls prusMiiv al 0.5-3 sL>L-anil iiUf^jk 
depending on Ihc size of the animal. 

I Jo nol uw this metind if (here is suspected damage eck i hu 
the raw wall, sis fracturea cun easily be displaced and pum.> 
lure the lung* nr hean during ihomw compression. in such 

iniMi ill-Ni-fiittr mincilutian Khiiukl he lived if no in 111- 

bnlion facilities- are availuhle. Ahnj/s wrjr a F-iice m-ivk 
when atlcmgrting this procedure, and breathe m ihrough 
yoiiT nose, and oui through your mouih. LK? aol inli.ik 
ibc unnuls 1 suliv-n. 


(I \ Pull the tongue foruanJ Io dear the airway, 

(21 Grasp ihe iL>p of the padtmi's inu//k- m lire kit IluikS 
(holding down ihe upper Liprfolds). 

(Tl Put lhr righl hand ander the muzzle io suppurL ihc 
weight ol'Ihc head, -iind erenfe an uirtighi seat 1 Fig. 4.3). 
\A\ JnlUiite ihe pminirs lungs using gentle puffs directly up 

the ibDsLnl.s. Din imiI ui crinflalL 1 Ihc lungs. 



I'ilj. 4J MoalO-hMios: rEiwiLalian: holding ihc ni>M. 
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Circulation 

<'anliM<r iiiiivxii^l' musl In* slurltd itfinfrediJlL'Is 1.1 ItiefL* h IMi 
[iul>i i ii rid 11 ■;i li'. urtlxiil Lad In* h'W or ht-ard *1Irtl u^ims » 

Tins bean may lx stimulated by rJiy<ii m h. - :i I 
comp Fission of ihc Lower jib cage over jibs 3-6. 

raiieniM. sul-Jl u:i eats. rabbits, und rodents- have small 
chests Lhat arc easily compressed by placing fingertips of 
both hands on dther side of (he thorax and applying gsntk, 
firm pressure. 

SPmienK with lugger chests rtttd tu be Laid nn their side in 
the recovery’ position (Fig, 4,2) and puiidiud with a dosed 
fist to slimuliile ihe hemt efftetivtly. A fow wedge nr sand¬ 
bag. placed between the chesE and lahLe ufLed provides useful 
vuppnrt and fxjLance and slop* the patieilL JIHTVifie from the 
prevs li rn of the chest cuffllprCa&ifrite. 

Chest cnniprecsionK should mimic the patient's natural 
heart rate, ranging Ix-tween 80-130 beats comprewkMi^ per 
■umuDfl. 

Artifidli respiration m iL-il be mam l a ired at the sam* lime 
as cardilK mifHge -ind Ihendonr it ]S 1km if iTiil i*rvpbr 

cooperate in rcausci Uding the paiiimi. In optimum condi¬ 
tions Ihe pul ienl would receive tube artificial respiration for 
every 2-3 chest ecwnpcrestuims. 

If ttsusdcaLiort is being attempted alone then the vetejin- 
ary uLufse sluiiikl adniiaiiskf 2 artiftciaL respirations per 15 

dttfl DonipnuiHU (Plunkett, 2001). 


Cardiovascular emergencies 

Heart failure 
Clinical signs 

* RflltkSIKB, 

* Coughing. 

■ Haemoptysis (wughdnf blood). 

■ Dy s p p ne a l lathy pn wi. 

■ Pallcif. 

* Decreased CR f. 

Diagnostic aids 

■ Thoracic radkigruphs, 

■ BOO. 

Treatment 

■ Oxygen ihcrupy. 

■ tniravennus IIumJ Eilierapy, 

a Medical inEefVfeHti.O(l B including: 

Diuretic*. 

BromhcKlihilors. 

ViEodililon. 

AC1-: inhibitors. 

- Beta-blockers. 


Ca rdiomyopa thy 

This h disease of I he heart mu^le. a nd has iwo formv: 

* Dilated -eiirdiomyopulhy I'lX'M) moal commtKrdy 
occurs, in laigc-brecd dtags- 

* Hypertrophic enrdiom yopalhy (HCM) most cum rntmly 
oran in cals. 

Clinical signs 

* Heart failure. 

* Pilliir/cyflBosis. 

* Dyspnoea. 

* Lethargy. 

* Anorexia 

■ Abdominal swdli ri|£ i DCM ). 

■ Iluonbocnlwliifri (HtM), 

Diagnostic aids 

* Thoracic ndiograplis. 

« UliraM.-mography. 

« ECO. 

Treatment 

■ Oxygen thcTa py. 

* Monitor core luHptriiiife. 
a Intravcnoui fluid LherapY- 

* Medical intervention, including: 

- diuretics-. 

- broodiodflatDfT, 

- vasodilators. 

- ACE inhibitor* 
bcui-hlockcrs, 

Arterial thromboembolism 

This is obstruction of an artery by a blood clot. 

Causes 

■ Myocardial ifi-MftbSwz. 

* EmliH-'U.nditis. 

■ Hypsr-ndienocorlicism., 

■ CotjuLilion disorder 

■ Altered Mood How. 

a Tumour, 

Clinical signs (dependent on the site of the 
embolism) 

a Pain (vocalising), 
a kediucL'd NiikxL flow. 
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* AImhuc of pulse. 

■ Cold to (he touch. 

* Pukrcyanosed skin. 

Diagnostic aids 

* HansniJtoksjj- blfldwnktry, 

* CousuIatkHi jGtwnin.g, iIl>tumJ 

* Tho-rodc riidi^igTLiphs. 

+ Blood pffHlMf. 

* ECG. 


JVea^merr/ 

This K aimed at removing or dislodging and dissolving the 

ClO lr 

■ I Kypcn therapy. 

* \ n;i k'-jsu.. 

* b-ifcYkuhriieilEail ’wantilk and LumtuTL. 

Medical intervention 

* J nlravHumi fluid therapy. 

* An Lilli rombol ic agents, 

■ Thrombolytic agents*. 

■ vasodilator*. 

* GnmdiodililQnr 

The eli.il Lian bt? nnnuvfd surjouidk. h.il 1 1: i > i s not lirsE uiicl. 


Respiratory emergencies 

Laryngeal obstruction 
Causes 

* Otosimtlirni (foreign body/umow). 

* Eight wounds. 

* Laceration wound. 

* Strangulation {caught hv collar). 

Cbn*cal signs 

* Dyepnwa Cti-iiTshi nnd nciiyk 

* Aspliy ita (^u'L'Iling fore?£tt hndy). 

« Swelling la t'i 8.1 pain (emphyttiM bruising k 

* Hitting iif wounds present j. 

* Frothy haemorrhage Iif wounds arc present). 


Treatment 

SedniOlt TKiuiy ht 5 neces$;i.ry. 


* ItakigvE muidi W oollii r. 

* OhiiLin maintain an airway l EruclKwIoniy may be neces¬ 
sary V 

* I Ml remove primary pTLihkm: 

* Control haemorrhage. 

* Remove foreign body, 

■ Oxygen therapy, 

Nursing cere 

When denning wounds, care should be taken nut lo intro¬ 
duce any fluid into the respiratory tract. Any dressings 
should be applied loosely to minimise pressure on the air¬ 
way. 

Laryngeal paralysis 

Th li iv partly -if} ol ibe nnu^dks which move cbe vgcsd o-prds 

and lIil* aryleunkl cartilages i-ut-i', ;ird-. mi mspiniEuin Msi-sf 

commoidy age® lh bull terrier)- 

Causes 

* Congenial. 

* Trauma. 

* InfLinmuilion. 

* Idiopathk. 

Ctinicai signs 

■ Oyspruwiii. 

* HriGTgiihtfd hre.il hmg snuntis 

* Fxeruiv in IoIltiiiiuu. 

* Vo#Ce L'Jhil]l ULT. 

■ Hypnalivatiaii. 

■ Coughing gugging 

* SfynMfkr 

Ijry^gtHcopy arnfcr sedation can aid diagnosis. 

Treatment 

■ Oxygen therapy. 

■ Intravenous. fluid therapy. 

■ Surgical cwrertion. 

Nursing care 

Before surgery, patterns may tv very stresredaml inwilwl- 
able, Sedulkui reuy he required 10 keep them culin. tc is also 

advisable Lu regularly eliLvk I heir laiwpt nature, as secondary 

hyperthermia may develop. 
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I* iil luwi iky. surgery, these animals should T>e mnulmd 
closely fw nay pn^nauD «f dyspnoea li is food practice 
io he ready mid prepared in cm laryngeal oedema becoiwt 
m coin plication Lind a trahnslMn ) 1 is neC 

Trachea/ corpse 

This is cntlupK nf ilu: iTiicliLiLl fiap- MusL iMMimftDBiy seen 

in snuill Iny hrevds ul dog. 

Clinical signs 

* Dyspnoea, 

* Coughing, 

* Encndac ralokrartCt, 

* Syncope. 

Diagnostic aids 

* Palpation. 

■ Radiographs, 

Treaimem 

■ MamiLLin obtain a patent airway. 

* Oxygen therapy. 

* InlravcnoiiE fluid Ihcrapy. 

■ Si ridl re si. 

■ Medical intervention, including: 

- BEWKloditalon, 

A ntum iLunniii narks. 

■ SlirgOttll iiilyrsL'lilicm js possible few Uhll'• k'iah r'Uu ikagL- 

no l. 

Pleural effusion and pneumothorax 

This is Amid or air in the pleural cavity, 

Causes 

* Hydioihofax. Iluid overload. heart failure. 

4 Pyoihomx - bacterial Itangal/nrel pkiirilts, 

■ CTiytolboru meoptisia, thna.de duel dysfunction 

■ Hanrathmis ueophisi-a, Craunp. ^xiigulnpuihic-. 

* Ptairumollinriix (clusudl iniunu, duapiimuar’iLLtk' Ifccriiij. 

* P]iL'Liini:>iliLirin. | li|htil) itn li inn. pc bum. rating foreign 

bodies. 

Clin teat signs 

* Dyspnea, 1 1 j.ehy pikjoli. 

4 Abdominal breathing. 


* Distress. 

* DifikuUy lying down. 

* Coughing. 

* Anorexia. 

* Weight loss. 

* Cyanosis pallor. 

* Hissing on inspiration (open pncudnlliioml. 

Diagnostic aids 

* G hor-jck radio grapiia, 

* Thoracic ultrasonography. 

* TkorjcocenLisis pkural trip, 

4 Pleural elfuswn analysis, 

Treatment 

Scdllkin with nr without. IitcilI nunc hi nek may foe reejuirud.. 

■ Oxygen therapy, 

* Eh Bill cm I llauriiLwenCLsi^. 

« Surgically pluee ;i LhOHHOUmy IUIMl 

* Apply a pnoioctivo bandage Cio pwweiic sclf-timma infec¬ 
tion). 

a 

* Elizabethan collar (to prevent Beftf-tiajuma). 

* Treal primary cause. 

* Anti bill ies a nalgcacf. 

Nursing care 

* font ore elie?i[ drain d axt* ilul allow an in {cradling li pMli- 
JVboUkorujL 

* Ensure chcsi drain entry site slays clean and non-infected. 

* Ensure chest drain is removed when less Hum 2 4 mg. kg 
day is drained. 

Diaphragmatic rupture/hernia 

I hn is a Bear hulk m like diaphragm Which resulls ah afodoift- 

inuL viscera Lia the thoracic cavity: 

4 Rupture- lIil* protrusion of viscera through a [lunatic 
tear in ihe rnuseks or membrane hounding a caviiy. 

* Hernia - she pcrtMnisioo of viaccra through u natural 
opening in the muscles or membrane bounding u cavity. 

Causes 

■4 Trauma. 

* Congenital, 

Clinical signs 

4 Dyspnoea laehypnoea. 

* Abdominal breaching. 
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■ Restlessness W«fclK 5 fl, 

■ Thin sunken abdomen. 

■ Shock. 


Diagnostic aids 

* Thoriwic radiographs, 

* Thonwic ull rdsompiptiy. 

Treatment 

* Oxygen 

■ Dnlniv^rnigN fluid therapy, 

at n 

* Sunr-tal mpiLii. 

* AnELhioLie 3 Unulgciuex. 

Nursing care 

TJlc u."VLrily Ol ihis LLmditHitf depends nn the cxlenl of ear 
dauC etflilprehSiuii ;ind biilkg CflUipK Catoed by lllfi -abdom¬ 
inal viscera in the Iharacie cavity. Patient* dinuld k- 

L'ii lx 1 ui ki l‘lI lo lit an j slope with the bead higher Lhu.ii the 
hiidquutcfs 10 wiilav, lIk abdominal vi^t-ru to rviurn la 
their normal unulomical position. 


Flaii chest 

This is where ook ot more ribs Intel ure in (to places. 
Caused by trauma, 


Clifiic&t signs 

* Fain. 

* Dyspnoea. 

* Frce-iloaiing segment of ribs-. 

Thoracic radiographjs are 4 in aid lo diagnosis. 


Treatment 

■ Flai* in hileral recLimbepee (flail-Sitie down}- 

■ Oxygen therapy, 

* PrevtiU mtfvmKAi. 

* S&hsl&M? Ira el u re leslerual Internal). 


Nursing care 

* III w importun lo remember not to sijcss ihesc piiiicnls. 

* When observing respiration ihe frwflouiin# segment nf 
ribs will move inwud* on inspiration urad ■nulwurds nn 

expiration. 


* Exurnal fUaLion method* Cchesi wraps* splints or exter¬ 
nal sutures) are usually adequate Lo stabilise a patient 

With flail dhetL 


PREVENTING HYPOXtA 

* Encourage rest. 

* Encourage to braalhe oxygen. 

100% OKygori can be adminisSered vta: 

* Enddracheai lufe>e (unconscious patients). 

» Facevnask (can cause distress). 

* Oxygen lent {basket in a plastic bag) 

* Nasal cashier (oxygen needs to be ihumidifiod). 


Reproductive emergencies 

j Dystocia 

I hiv is abnormal lahnmr or huLh 11 a* i! cnnilHin problem 
fnr hrarhyeupluilie -inimaK, anil ill I breads with large he-ilds 
a lid w ide ^houklerx. C'uuMzt are kliiii inoansed m I utile 4,4. 

Clinical signs 

* No foetus for 24 hewn past onset of labour. 

* > 30 W minutes of unprodluetivc active labour. 

*>34 hours nest between deliveries. 

* > 24 hours (dojis j Lo 3 b bonis (catsI Lo deliver entire 

laLEur. 

(PlunJutt, 200 L p. 2 : 11 .) 

Productive labour should begin within 2 hours of tileftp- 
veninn (green vntviil discharge ;i This-discharge indic-iilcs that 
placental tqphitito hits lalen pl-iiee- 

Dj'apnosfc aids 

* Abdominal radiums a phs-. 

* Ultrasonography. 


TaWe 4 4 Causes d dyslocla 

Material) Facial 

liter™ raffle &vereJzed 

Ofcewy Baaty po*iii*ft&d 

H’^pacuLciicTiiL'iypoqtfaiLTnKi Facial latalfy 

fieptoaoib 
Exhaust fun 

SlrL^a^jiiKK.'ly 


Copyrighted material 




























H&pfoductt v& nctes 115 


Treatment 

TlWt are three ireatmnt options: 

* Manual snlervciiiion only* useful in crinlfyctiK dysto¬ 
cia. 

* Medical inicrvcnlian administration of ccbofc n gen is 
lo Alionfublc uterine contractions. 

* Surgical intevajLiou - caesarean section. 

Nursing care 

If a caesarean skIhd is indkn&tttJ, ihe aduiiniKLraiiLm of n 

geiHT-ill uniujsl hetk will he luxeisa i y. It is 1 13(1 po Fla ill EO TfUUi- 
mist: lhc- amiollwLiu line for the health of the pregnant 
;naun;tl and i h l survival of ihe neonuies. It is good practice 
to b? I ljLIv prepared before induction. In some cases it may 
ev*n k- possible Lo dip and prepare ihe surgical ale before 

ihtr aiLaLTstheiie is fldlHlllidWi 


The neonate - revival and resuscitation 

fbice ihe neOfflUlCS have b^en. remov od from Lhi! UU-Tii* iirsus- 
i^gI ii I icmi rriusl ^LirmuciK-'L’. 

III Kenui'vu ibe luelat nioc'ibnuiL'.. 

12] C nnlirni heartbeat Uisiiie digital palpation I 

( 3 ) Clear the airway. 

( 4 J Dislodge fl uid by jjentlv swinging I he neonate theud 
down). The head and neck must always be supported. 
( 5 t Stimulate and diy the neonate by rabbin? it gently in a 
towel. 

Douipram hydrochloride drops nuy be used m sEintuliitc 
respiration, 

f'onlniue ‘■.lunula lion until hrenllLmc b unassisted and 
regular and ibj= neonate is moving. 

Place the neonate in a prew armed environment unlit i lw 
mother is fully awake from ilic unucsrheLie. 

I tie umbilicus must lx- damped or tied ofT to prevent 
luiL-iiiojr'Iiajje. A single ligature of suture material or the 
application of liBcmostaiic forceps is usually sufficient Lo 
arrest bleeding. 

Hand-rearing 

ti is sometime nwesuiy to lurid rear infants nr lo provide 

additional nutrition following a caesarean section. 
Nutritional support cun be provided by the use of a com¬ 
mercial milk replocer. The milt replace! should be diluted 
and given according to (be mnmifiicturer’s repoamflendiilim, 

If Che nenreile is capahlc of suck line ll:-en vpcdjfet hand- 
Tearing bullies can he used. If ibis is ttul possible, then a 
1 nil syringe or dmppLT brittle can he UftJfaflfld. 

i D Dilute milk replace* and warm to body temperature. 
( 2 * Hold morale in one hand with head held up and neck 
extended. 


(J) Place feeder info its mouth.. 

(4) Allow Lhc BMUte to suekk at lus her own. pace. 

|5) Ensure that no milk hubbies enter ihe neonate h nose. 

Following feeding il is important to stimulate the neonate 
Lo go Lo the foiled. This can be achieved by rabbin? Ihe 
underside of the caudal abdomen with a warm damp piece 
of cotton wool. This simulates the action their mother 
would create with her longue, and encourages urination 
and defecation. 

Fating neonatal syndrome 

This is an illness thai results in death within the first 2 weeks 
of life. 

Clinical signs 

* OA'rsisleii L crying \ > 2d minutes). 

* Decreased feeding. 

■ Inactivity and. weakness. 

■ Lack of growth and weight gain, 

■ Dry* rough coat, 

Treatment 

» Treat primary aetiology. 

* Rekyd ration i Intravenous or subcutaneous fluids). 

■ Bejctroee or glucose. 

■ Warmth I moni tor recliJ tempera I are hourly k 

■ Provide nuLritioraul support Cit" vomiling then a feeding 
lube may be placed). 

Nursing care 

Nursing care will include providing u warm. dean and quirt 
environment isolated from any risk of eross-conLamination. 
Neonates should be harrier nursed for their own protection. 

Pyo m atriti&SpyQme tra 

This is an infeciion in lhc uterus caused by hormonally 
induced changes. It most commonly occurs during dioes¬ 
trus. 45 days after oestrus in entire middle- lo otd-age 
queens and hUdte. IL can alsn iilxiit for up In II) weeks 
Inflowing oCslmgen thcTii py fur □ruidculal inuEtrtg 

(Baliaglia, 2 <m n p. 2W| 

Clinical signs 

* Lethal gy. 

* Vomiting. 

* Polydypsia.polyuria. 

■ Abdominal distension pain. 
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* Purulent vaginal discharge topcn pyorotwa). 

* DebptnlHi], 


Diagnostic aids 

■ Haematology. biochdmjsLry. 

■ Uriufyw, 

* VagiiuL cylulttjjy, 

* .4 bdomiftal [adjrigrjjWia. 

* .AMucIliil.iJ ulLrjsi m uiyrapkv. 


Surgical treatment 

■ Rdiydnilicn 

■ An! ibwlici^iHlgem 
* OvericiiiyaiBiMOiijf; 

* l?i ii holIi.iI cly if closed ps omelra. 

* As own as possible it" open pyonetrjL. 


Nursing care 

EdttOlte a-WMrt about I he risk (if pynrTKtritil in vnlUCE 

female animals. EihZDUfage preventative fliariilHalMH) uf all 
mo-bneding bitches und queens. 


Paraphimosis 

This is the inability to retract a protruding penis. This is 
snare COffiprnnsifjf rn'ii in tnttf* male cU>jpc following copulft- 
Tjuii Or sexual tfX£:iluihu:nl. 11 can lie tungensLaU due to mus¬ 
cle paralysis or a fraClunr pf I he penis, It nu\ also neeiir in 

Iurif-haired oil 


Clinical signs 

* Engorged protruding penis i usually dry uj* nee/oiid. 

* Hacmaturia. dysurLa. 

■ Foreign nutcrul on penis 1 suing or huir), 

■ Obsessive stLf<li^miiii of ihe penis. 


Treatment 

■ Cient ly rinse die pent? with v,uLer or saline. 

* Apply topical liypciranotie agent (reduces swelliivglL 

* Apply cold compresses. 

* Lubricate. 

* Manually refriioc. 

■ Gently puJI ilie prepuce hack into it* domuil positinn- 

■ Surficii nlttrvinHifni (if Lhe silmaliusi recursj. 

■ A ntllJiottei'fl rta lujesies, 


Eclampsia 

This is hypomlramfita due to pngjartcy nr ItotiiliocL It is 
more often seen in small-breed dogs.. usually wiLhtn lhe fir si 

two weeks post parturition, hut my occur in pregnancy, 

Causes 

■ Calci um losses during gestation or lae-Laiicm, 

* Poor Appetitt/bswl dick 

* bAeesuve mppiemmling of calcium during gestation. 

* Metabolic alkal-.y-.is 


Clinical signs 

* Restlessrw5s;an.iiely. 

* Irritability, 

* Minting- hypersnlivfliiofi. 

* TachyciiTiItji. 

* Pyrexia. 

* Stiffness. 

■ Ataxia- 

■ Cotta pec. 

■ Muscle spasms, 

■ Seizures, 

Treatment 

f EvMTemely slaw inrtraveinn infusion of 10% calcium 
iheoniKr 

* Cui'is Elililly iruHi iCor heart rate and Ft C i, 

* Slop infusion if bmehyeardia nr afrhyl bnnu develop 

Nursing care 

Orul supplements of calcium igluecmate, tac-late or carbo¬ 
nate} -are advised. A good-quality complete growth diet 
slwiufcl h? given, and should be supplemented with a. com- 

M!cil:;iI urilk rcpl^eer 3 *■■ 11:i-1.11:i■..■ aieEahciliL.' ilemarak icn lhe 
ilmther. II the eiinditinn ns-cucunt lhe pupp«:s ut kitten^ 

should! be fuJIv wuiuL 


Urological emergencies 

Urinary obstruction 

Ttii 4 ^ pottihictt an inability to urinate nwmilly, li is 

commonly seen in niidLite-ugexI, ncuLered Liver weight male 1 
eaLib, hui call I’m: sueh lu any jmitlLi I of any age ur sex. 

Causes 

* Physical obstruction. 
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* Uriiury calculi. 

* Urethra] plug. 

Gtinfcaf 

* Depression (depradin| 0* duration and severity at 1 
Lilwinrction), 

* Slrun^uriiA (rtrtifllflS to urinalc). 

■ l\iU;Lkmn;L |small amounts frequently). 

■ | !;i*?mjULri;i. 

■ Uriii^iinn In wruffiuJ place*. 

■ Obf^aive dealing of urethra. 

■ Distended, painful bladder 

* Dehydration. 

* VfHiiitkqg. 

* Uraemia (a-aiie?. 

* Collapse. 

Diagnostic aids 

■ PalpaLi-mi of Uil* bladder. 

■ liuidLemisLrv. haematology. serum eleeifolyt® 1 - 

■ Urinalyaia and urine culture (frtnW a cystocenicsia). 

* F.OG (cdfdiac inythfnu due to taKpericataoiiia). 

* Radiograph*;, 

■ Ultrasonography. 


Treatment and nursing care 

* Symptomatic treatment. 

* Intruvcnnifl fluid therapy 

* Urinary flUhdernilkir. 

* madder dtoHnpffsooQ. 

* Monitoring of mil k output- 

* Anl iNnC»tv*inaifL"iU:s. 

Ruptured btadder 

This is a tear in die urinary bbudder- 

Cfintcai signs 

■ Shucked. 

* Cdlipud. 

* Anuria. 

* Uraemia. 

* Pen lorn I is, 

Diagnostic aids 

* PricHimxyftojpinft. 

* CailwI eri^aiaE'Hi ril Lhere is a partial rupture urine may be 
cnljnrled from the bladder I. 


Treatment 

* I nt Tin em.iui fluid Lteuimenl. 

■ Surgkfil rtpuir. 

* Anti hic^lies, aila IgftCsks. 

Acute renal disease 

This is I lie failure or sudden nubility to maintain renal lune- 
tum. 

Causes 

* Prc^ renal l dec reused blood flow in kidney* th*«nofrlL£ige, 
vomiting* diarrhoea, dehydration, he&rt disease eta.). 

*' Dnlrinsk renal pa.TcnCby 7 naL damage tu cellular structure 
(ischarern-iiA or nephrutosinsj. 

* Pi^Menal; uiiimry ohsirueLion. 

« C ilnmunnlcML^phnlas. 

* HypereaL'ideiilu. 

* Haei^rlali'viral/fungaL 


Clinics! signs 

* I 3 t! fUL' Si IH .1 h _ 

* Dehydration. 

* Vorai lie'ii: diarrhoea. 

* Uraemia (uraemic breath uni auk uUxtsi. 

* Swollen painful kidney?. 

* Polyuria oliguria anuna. 


Diagnostic aids 

* Biochemistry, haematology* blood gas, 

* Urinalysis. 

* Abdominal radiography. 

■ Abdominal ultrawiwigraphy. 


Treatment 

■ Intravenous ILuitL 1 1 1 l - fi 11 !*y - 

* Monitor untie output. 

+ Diuresis peritoneal duly sis. 

* Symptomatic trealmnA. 

■ Antibiotics, mulfEan. 

Nursing care 

If diugnowd prumpilv and l railed radically, aoube fecial fail¬ 
ure is reveruhlc. 
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Neurological emergencies 

Se tz ures/fits/co n vu fsion s 

Ihs* jk itc disturbance of nomad ekctfical activity and 
funLiiun within (he brain: 

* Piifl m<il (focal sei^uret aflfevnni: one part or" the body: 

* Grand mill (gcnsraluKd secure) nflccting the whole 
body. 

■ PdM-klal perikrtl - following u, ^s'lnin; I he animal is ccwi- 
1'iwd, listless, rcstlcsi, hungry, thirsty and sometimes 
sleepy. 

■ Stum* cpHcpflciis one seizure Lisung, more item 3 4 
minuses ii clu-ster or more than 3 or 4 secure* in 341 
numii^s, a grenip of seizures over 13—34 hour*. 

Clinical signs - ictai phase 

Focal seizure: 

* (iLlumI nwiplwiiMd stare. 

* Ladk of response to environmental scunalants. 

* Fate iwidiring. 

■ VomliKilioiL 

* Running 

* C'iieLmg. 

* Sdf-Eisjujiu. 

* RcfKtiliw moment*. 

General seizure; 

■ Unconscious and reeiunheiLt. 

■ Frantic paddling of the limbs. 

* Violent stalking 

v MidSticaliLML 

■ Salivation. 

* Rigidity. 

* Hallucination. 

* ImrolunUiry defecation urination. 

Treatment 

For patients in siuius epiLcpticus the printin' concern is 1o 
iutcs! seizure aetiviLy ir'iuviLiliatLEy I his i*-. highl y importuil 
ns prolonged seizure Liciivuy van cn u*t p^rwiiinsnt ncurolo- 
jpcal damage, hyperthejinia, diswrifciinaLed iiteravKular 
ooitjuiatioai und deuih I Battaglia. Ifitil, p. 3LM}. 

Nnt -illI animals respond in the same manner to the ctif- 
lereni licni* or protocols LhaL are aimed at controlling 

HtlllKS. 

Control of neizuw is usually nitaniiihle by administering 
inern^enous sedation ^diu/L-j^uni nr a gei'nj!r.ii anac^ihelic 
(pentobarbitoL propofol, thuipeiLLull wr by rapidly aeh»cviny 
ihcnipnilie serum levels of -antieonvulsaju nsedk-atums (pk«- 
nohjiThfi.iL pMiuorn bromide). 

U intravenous routes are not accessible, then it is possible 
tu administer medici-ticm racially. 


Nursing care 

* Montour vital signs. 

* Mnintiii reel ii! temperature. 

* Muiiiiur |'nr seizure activity. 

* Maintain liuravcnmi* access 

■ J urn patient itot under) every 4 hours. 

■ Lubricate eyes. 

■ Consider urine uiiipuL cotiItoI fenpresa Madder.place 
indwelling urine catheter). 


TELEPHONE ADVICE 

* Rfemgln calm - dton't panic. 

* Contain the animal in a darkened room. 

* Do not touch lha anmal. 

* Move all objects out of the way 1o nwiimtse any 
injury. 

* Allow tf»e animal to llmsh convulsing. 

■ Do not approach the animal m (ho pOSWelel phase 


as this may trigger another fit 
■ Only reassure the a/urnstl if ii approaches you 



Head trauma 

Eli is result* from a direct blow to the head [e.g. ;i kwk from 
a burse, or ;l road traffic accident). 

Clinical signs 

Symptoms vary depending cm die pun of d>c bruin injured, 
and the extent of the injury: 

■ Shock. 

* llavmnrrfcipr (from dok. mouth or lmaJl 

* E rjLiurus tcra-muni hard pihic), 

* Anuoeoria ityHEu.giniLS slnihisrrnis 

* Absence rfpaJpctwal teorctcal rellvttf (icvvrc case.!. 

■ Bradycardia. 

* Utmardination vomiting. 

* Ckfdmjt* hMiwJ tail. 

* Paralysis. 

* Sli/ut-l's. 


WARNING 

If Irio patient shows signs of cyenot Is, il must be 
observed carofulfy as ihe longue may be obstructing 
the pharynx. Dq not aHempi to move Uhe tongue 
manually - the animal will bite. The animal may be 
suspended by Its NndlimbS in the hope that this will 
remove the obsSructlon, Olherwtoe resusc4a1ion wril 
be r-txessary when ihe patient .slops convulsing. 
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* Cranial nerve delkm. 

*■ Coma/dnath. 

Diagnostic aids 

Neurological examination repealed frequently (every 5-10 
minified as deterioration can ekgut very suddenly. 

Treatment 

* VI.an il urn airuiiy. 

* YliJinLiiiii COnSLirtl. observation illnmlnr vital jigiiN 

* Cona«w teat. 

* Treat ducL 

Nursing caw 

These patients need to be kepi under Hmstuut observation. 

Spinal cord trauma 
Causes 

InlnnxiL spinal cord Iruunsa 

* liuervefcetiwu.1 disc disease. 

* Pathological fractures, 

■ Dislocation of atlanloaxial joint (toy break!. 

Extrinsic spina] cord trauma: 

■ Direct Iraunu. 

CfovcBl signs 

t li*# are sk pjritleni upon location and seventy of injury. 

Cervical injury: 

■ rnlenv pain. 

■ Reluctant Id move (ifabte to stand I 

■ UKoonjiiHlnl. 

* VWjBisi ii u if moved. 

* Quudnipk^iu or beiRLplegi*. 

* Pedal rcfluH pnaniL 

* Reduced pfljprioceptioiii |due to ner\e diurtljjcl- 
Tltoraeoflumbur injury: 

Pain. 

Kyphosis filched bide) if abk io stand. 

Vntahsjns if moved, 

Collapsed EiiiLoiirclmaled. 

Kiuid ex leaded luinl lees. 

helsiily flexed hind Ices. 

Earapfcgju.. 

Incontinence. 

PedoJ reflexes present, 
ttdwnl proprioception.. 


Qiagrtostic aids 

■ Neurological eununation. 

■■ KildlOL’Tliphs. 


Treatm/ent and nursing care 

There is no specific IrcatimM fM these cases huL if spinal 
Lhiurnu it su spec Led il is vital Eli advise uwiilts over I be 

telephone: 

* Not to move the animal unless it is abscriuldy accessary. 

* To lift the animal us a unit, never ivusl the splian.-. 

Transportation methods are described at (he slart of this 
chapter- 

Once the palimi has arrived at (he surgery. Uealocnl is 
sillied M dabilirinf (he pulienl; 

* Confine and InfiiL nwivciiu^nL. 

■ Ph vsiL-jl aiul neUTLiln^iL-jt cxarmiLalinn. 

* Stabilise respiratory and oiidLm.aKCul.Hr systems, 

* Analgesia sedation *|du itoL canapwoitki^ nppiration). 

Medical management 

* tt;iL*k neck. hrjee. 

* Cage hL 


Surgical management 

• Decora prc&skin or spinal cord. 

■ SNiUnlisiiHofi t>r vertffhrilj column. 


Vestibular disorders 

* IVrB|JiLral sc^CihuLii disurder^ ll I foe I in. JE the vestibular 

portion of the vestibular r^schleur eraftial nurw. IN« brain 
stem disturbance. 

■ Central vestibular disorders - affecting the medulla, lvi- 
ebdhim and pan s. 

The aiusn of vestibular disorders are summarised in Table 
4.S, 


Table 4.5 Gausses ol vestibular disorders 

Central 

Perlphere* 

Heed trauma 

OSfB- n 1 crrn.‘TTW!Rin 

tAilraniii.r"li! Ids icily 

rien^nc vs&iiHiaf dteorder 

Thiamnfl MttfrnCjf 

IdfcjMfftt: 

Viral, bacterial or (Ongal 

Aural rBoptasia 

IrfarcVan 

Head trauma 

Hwpiwia 

AmiM0yttHkle la a ntfy 
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Clinical signs 

* l : E izlilI [ill. 

* Li-ji-mnu fjNshg UEiLiiLN ijiiSuLKHt. 

* Circling. 

* Nystagmus. 

Physical jnd rrcurologie-iil examiniilion aids diagnosis. 

Treatment! and nursing dare 

Treatment should be gpKD for the primajy acOnkigy, 
AnitnsiIs mill vestibular di^rdere should he contained and 

siirroiLmll'll wi !\i tf\lr;i padding hi jjyliuB any self Iniiiirjji 

iTiim lliiili ilu. Lind railing uylt. 


Metabolic emergencies 

Diabetic ketoacidosis 

Tins is imulm deficiency wMdi oima Lb* hmakdah-n of 

hud;. Hi I and rusull* on iiddous. It is mure cuHimort in 
luinaltr lIous, but cim Laval ill any dug aged from 4 lo lit 
years. Ill can also affect cals of' any age. 

Causes 

■ I<cd ploP-w*-' u h* (insulin ovirrdu&i\ insulin lui^hriiJ 
1 niTKMir, re h si I elljLiswurial 1 .. 

■ jlevTVased glut*, we storage fuly-LLigcili storage duElCit. iIjT- 
mlLioO. nruilahsurplHiih. hepatic diflCUE). 

Gitnicai signs 

■ PulyiLn:i pnlyd.ipsia. 

a I Liilory ol pr»l v§duigiLs. 

■ Anorexia weight kiss. 

* Vomiting. 

* M uselc xvasLugc weak new, 

* Dehydration, 

* Kdolic breath. 

■ Punting. 

Diagnostic aids 

* Haematology, biochemistry, blood gases. 

* UdlLilyus. 

* EGG. 

Treatment 

■ In I ravenims II aid therapy. 

* Insulin. 


* Treat syrapionu. 

* Nil by mouth if vomiting hiyji fibre dkL if «aung. 

* Supplement potusium phosphorus if iHoeauiy. 

■ Monitor blood glucose. 

* Monitor urine for ketones. 

* Antibtolkv. 


Hypogtyca&mia 

This is a low level or blood gl ueose. 

Causes 

* Uncrcaml glucose use [insulin overdose, insulin feeding 
tumour, renal glycosuria). 

* Decvcated glucow storage (glycogen storage detail. star¬ 
vation. miiluhsorpiion. tiqulk disease I. 

Clinical signs 

* Depression. 

* Lethargy. 

* WcakncM.i'shaking. 

* Scbuia 

* Coma. 


Diagnostic aids 

HiiichciriLslry, lunnnaLulogy-. HUw >d gluonwr. 

* 1 Inna lysis. 

Treatment and nursing care 

*■ Rub glucose powder glucose syrup honey on (he buccal 
mucosa. 

■ If able to cat, lhen a small meal may be given, 

■ Measured and rninriiLnred blinui glucose. 

■ InLravvnoiLi cLexlrcHu: bolus, 

* Intravenous dcxi rcnc dii.p. 

Hypoadrenocorticism 

This is uLsli called neuic Addisonian erdds, j delidciky in the 
produLiiun ghicacarfkouh and inmcrakKonikcikls. an the 
adrenal glands (nidieralixorEkDids help to regulate the elec¬ 
trolyte balance). 

Clinical signs 

* Anorexia. 

■ Vomiting diiintiwur 

■ [5^pT?Ktinn k'lharjo 1 . 

■ Wt-ighi lost- 
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* WfiaknsL 

* Pnlyuiiapolydipsia- 

* Pile mucous membranes. 

* Decreased CRT. 

* H vpcrlui kini-ii. 

■ Cardiac arrfcylhrtUI, 

■ Shock, 

■ (.'oil 4-1 pea:. 

■ S^mirtr uuiiu. 

Diagnostic aids 

■ 11 a emu to fogy, biochemistry, ckclfotylca, 

* IJiLitilysii. 

* At I H stimulation elm. blood aldosterone coiwemriilioTi. 

* Radiographs. 

* ECG; 

Treatment 

* iill ravenous fluid Ihurapy. 

* HaLinerafl tkx:Lrtj|_v[i:h. 

* HormcTO npboHBnl Lberapy. 

* MwMraJkasitimid and glueoconicoid repUicemenl ther¬ 
apy- 


Gastrointestinal and abdominal 

am urgencies 

Foreign body in mouth 

Examples are pieces cl' slick or bone, needles with or willi- 
oui thread, fishhooks. 

Clinical signs 

■ \ JysphjigLii. 

* DifliLmlly MWiillo'ttin^. 

* Piling iL Ellul:. 

* Dyspnoea. 

* Spelling. 

* Hypersaliva Lion, possibly with blood. 

Treatment 

* Removal of foreign body (general amaesiilietic is some- 
limes needed). 

■ Diygcn (if dyspnoetc) 

1SB: No allempt should be made to pull out lish hooks or 

llirad. 

Fishhook* should he poshed fcunher in urruil (be h;irt«el 

end gimiis Lhiiiuyh ike skin Once I lie harh is diruiiL'ti, I he 
hiNsk l"jii be tut in half arid the PAO picuiri cmnHWd SCpa- 


rjfEcly . This is not an easy task to do and a local or geneml 
iuuic^Ehc^ia may be necessary, 

Hi read may he attached to a needle. If Hue is the cose il is 
best so trace Lhe thread to its source and see if the needle tun 
be dislodged. If the needle cannot be iJbkujged anil iwo eiwb 
of thread are present, then (be ends should he lied together 

to avoid ihe needle becoming: inubnewW. 

Foreign body in oesophagus 

Examples are bulb* grass bhadcs. mdl« with t*r wiiboiii 
thread, fiAhwki, pieces of Mick or bone, 

Ciin/cai signs 

* i lagging w fLicking gulping, 

* pytpnoea. 

* Swelling pain. 

* HypcfsaliviLion, possibly wiih blood, 

* Dysphagia. 

* Difficulty swallowing. 

* Regurgitation if food is taken. 

Treatment 

* Kl'iiiiv, jl of foreign body general anaestbetie is often 

needed). 

* Os ygL’c'i tif djrhpfkJOiLk 

Additional considerations 

Asphyxia iti.iv occur as a complication. In this situalioni a 
patcmi airway will need to be created and maintained (see 
'Curdio-pulnwnary Rcsusci union 1 - 'Airway - p, 104), 


Vomiting {emesis} 

This is I be forceful expiiKinn nf y.-isl rt>mluslin;i I eun leuts, I n 

K: ihvl iciyui died from rt^urvLiLLilir.iri. lhe passive nqircKluf- 

Lioji. ffLitii ihe «spbag.iui <>\ reccirily ingesied food v.;i,llt. 
lhe causes of V'.unsung are sUnirilurisLil in Table 4 A and 
ii guide li» ideutiftcatioji of expelled consents is given in 
Table 4.7. 

Diagnostic aids 

* Clinical history. 

■ Physical examination (ruling, out ingesEion of foreign 
rruiterial.L 

■ Biochemistry, Iweinatnlojy,, electrolytes. blood fases. 

* VjnJ scTwiibif, 

■ Abdominal radiographs (Lunlrasl media). 

* Eiidjoscopy . 
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Taole -1.6 Causes of vomiting 

Interrtal 

External 

Obc tructa ry 

Ctotary 

HBUfPhlfloat 

Medial far 

InAommataiy 

Tow* 

Syslomie 

Foreign fcKsdy 

Endocnno 

IrrlKbOiffi 

Organ $543nS0r& 

MaBOfl 


Treatment 

* Treat the primacy 

* Ensure patent airway. 

* [niras.em.ius fluid therapy. 

■ Nil bv moiiLh. 

■ 

■ .Amiemeiics. 

Nursing cars 

Grooming and TLC. 

Diarrhoea 

Thi* is the pilling of Tncce* of a liquid vonusleuey. 

■ Small intestine large volume of faeces usually pussed at 
ii norm;i] frequency 

* Large mleslhM small volutm of flHRS pushed -ill an 

imenuod Ihequftacy. 

The causes of diarrhoea are iwraiariacd in Table 4.B. 


Table 4.8 Causes of diarrhoea 

internal 

External 

Obstnjfitory 

Diutsry 

In^amrnaiQry 

Meccan ion 

SvSierYik: 

Tfjouns 

Organ drUirdnrs 

foreign body 

Endacf?ne 

IrHcdiojs (viral, hnrlr-nnl, liinggJ) 


Treatment 

* inlravLiunus IIlikI therapy, 

* Nil by :iili ill It f(W II- J4 hnurv 

* Bland diet - feed link and often. 

* Balance etatrolylL-s. 

■ AnLieholinergie-amisiijj.siifceHJLe, imesLinal absm+wfii pm- 

LKtlDt. 

■ Treat underlying actkiloELy. 


Nursing care 

All ilurrhoea sNhiIJ be mnmiged as un infectious disease 
unices IWul^n ol buns is?. Manures should be implic+lled to 
isnlalL- aruS barrier-nun-H! individual eases. Vnmilinp and 
diarrlKKji <^ise$ iLo_d luis of TLC. They need to be kept 

dean (bullish. griKJinirig. I.nl hinidaycs, ele.J. 

Rectal prolapse 

TWh is the tmiiiusicm of ihu reeLum fchrnugh the anal open¬ 
ing, lmuallI by straining In pas* I(tmnwiMril, 


Diagnostic aids 

* YacumaEion stilus' 

* f aecal pAfuseLOfogy, eulLure ;n::l sciisiEmEy, biiutennlngy 

■and virology. 

* BbodsemMliy, haematology. deuivplyi.es. 


Table 4.7 Identifidation of oxfxHfcd contents by 

COlOUtf 

CdIdu r 

Origin 

wmrie 

Ge si flBtoaaciftiBgHl 

» t 

Vetow 

Gaslnc wtti frte Ci:- eicrcaMB) 

Greesn 

Oyotana! (bio) Imncreattv] 

DrL-'.vr 

HelLix ol 

Rfld 

C’ji^rrnpnng^ni ganlrcj'di.odmnl b^tdngi 

(lriGflfa| 

Dsffet SFOUWfe 

Ciaslrc riuobcinaJ at Hi d gnr.te.1 nlzrjd 


Clinical signs 

Ruc> swollen pfolniHcm from fins iinus. 


Treatment 


• Lubricate. 

■ Kodtive repines the prolapse. 

* Loo I anak'L'Mwi isruiyslhesia. 

■ hli/aht'Lhan lupILit. 


Nursing care 

Even if ihe pcohipse is easily reduced irt very commonly re 
DOCun. 11 K4idvi^ible i4i surgically p-rwent Lhi* by the place 

ribcnE of a purse slimy suture around I be anal tiilu. 
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Ob&tructio nfintussuscep lions 

Causes 

■ [QUalumcn foreign bodies. 

■ E Atm lumen obstruction stricture. hernia. intircsuwep- 
Lion. 

Clinical signs 

* Anonxii. 

■* OopmuLon. 

+ Vomiting. 

* Constipation diysrrtits«i nBfeaw- 

* Dohydntiofi 

* Wcikncsa, 

■ AbdoEndral pain. 


Diagnostic aids 

■ Ahdumiik:il palpation (pstrk foreign bodies not palp- 
able. iiiiiaMiUstiL'piions fed like a suiawigtfj 

■ Biochemistry, haematology, electrolyte!. hlmul uiw,. 

* l I examination. 

» Urinalysis, 

* Abdominocen! ixis, 

■ Abdominal nidtojjrnphs. 

■ Abdorarnal ullnrtftWfrapby, 


Tflaatment 

* Emetics (rcnov&l of gfldlrc foreign bodies), 

* Erdcaeopy. 

* Surgical removal (only option for cxtraLvmen dbWriHN 

EkillB). 


CMnicai signs 

■ Opfti.i'etoad woundi. 

■ Swelling. 

■ AiLnioiiiicLil abnormalities, 

■ PsJn/rtlfloomFflii. 

* Viiffnil/dJircthwa/constipjIkm. 

■* Toxicity. 

* Shock. 

* Collnpw 

Diagnostic- aids 

» Kadi.ogra.phF. 

* Lfllmemofraphy. 

■ Exploratory InpaPdWfliy. 

Treatment 

■ htiLrjvLTKHii fluid therapy. 

■ TxuatuieisL lor shock. 

* Ar^tetk^/inilgfiucL 

* Surgical repair. 

Complications 

* LrrL'diH'llik 1 rupiurt(lii-rnia Impaired venous return 
causes I Ik organs 1o become blood engorged, swollen 
and painful. This aln occurs if ;i distend able organ 
■jsuch as Ibe bladder) is involved ]l is sclrtittdy difficult 
lo replace these organs taCiuiBC of i he increase Elk their 
sira. 

* SlTJiiHjuldifd j- i■ |il11r l 1 11l 1 r11 i ll lili,|->.m«--d arterial flow CFC- 
■alew tis.sijK hypi imiLj w li idh leads Kv nLunusis fdcuLh ul cells 
jdiuL tissue]. 


Nursing care 


Nursing care 


ft Nil by mnnib 24 hours p**sE surgery. 

■ Then X 12 hours mi liquids. 

■ p'ollnw with Hand diet far 3-5 days. 

* k*£iniriKl.iM:c normal flood after 5 days (gradually), 


Abdominal nipture/hamta and evisceration 

This is a tear hole in the muscle* bounding the «i htlnnaiiul 
cavity resulting in the protrusion of abdominal organs or 
intestine*. 


Ii is most often intestinal Loops which protrude through 
ruptures hernias. If eciwcraiicm occurs then it is necessary 
to protect the tissues from any attempt made by the patient 
lo clean the wound. It is important to keep lhe tissue dean 
and moist to optimise viability. Warmed sterile saline should 
be used to thoroughly deaitse the wound and VKcra. and 

sterile gauze sviabs snaltL'd in * krili: saline can htr placed and 
lixod over the wound with a found age to increase maintain 
tissue viability. Jf u temporary manual reduction is 
Bttampted, gravity can be used lo assist replacement. 


Causes 

* I njuma. 

* Surgical procedures. 


Gastric dilation gnd volvulus 

This is twisting of t he stomach, resulting in a one-way val ve 
effort l"at Uk gulrD-ocs-optiapnl junction! whicdi allows air 

Cn enter hi.il nol leave I he stomach ili.iClaj.rlaa. IK KIL. p 2 ^ 2 ). 
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CHnfcal signs (acute onset) 

■ Unproductive nUcnpU io wmit. 

■ KmlesiiHS, 

* Hyptfahwiitifi, 

* Abdominal dEtleriuun. 

* Tympanic nSiHi.iiiLr <sf hln:i l^ii abdomen. 

■ Tachypnoca. 

* Tachycardia. 

■ Spinning of legs. 

■* Collapse. 

* Shock. 


Diagnostic aids 

* Radiography* 

• Hkschcmistry, haematology. eleci-rol^les and btood gasei 
■ liC<J a plasma lactate level. 


Treatment 

* [nijavenou.s MuhI therapy. 

■ Analgesics and antibioses. 

■ Stomach tube. 

■ Gastric l^vuge. 

■ SurfCry. 

If UiMVUtch in hi nj.' t* not possible, l^n si Lip m+iy be :■ (|^v iuJ ed 
by ptcTcinifiirtg jJtttrWtttKSl* through the Lftigril nbdoTfimal 
ftdll (cabdal to ceil- ngkl 1.1ih nhj luurig a 14 3SI* is. I 1.5 inch 
ilCCdk'. This allows b;js Itji irseapt:. Stonucti luhicu' may I ben 
bt pOttlbta. 

During surge ry ii is advisable lo keep che ski mu eh tube in 
fllm to decrease ibe risk of refill* oesophagitis and., or 

aspiralmn of AnMcIl HHltCDlE. 


Surgical intervention 

Slli yic;i I mlcrT.unin.in is I hit: ilIl.jI lru;UincnL fur nil ciiaus h\ 

gastric dikiliUEi aild volvulus (EtulLadm. 2001, p. 153)- I lie 
primacy aim of surgery is lo reposition ibu stomach. Partial 
gaslrcciomks may be necessary io remove any necrotic 
areas. GaslroLomies are performed to remove large quanti- 
lief of sloouHih eonienis. After Ihe siomuch has been re- 
posilioned,. a primpay can be performed to fix (he 
stomach in pl-iee («<e Ctapier 1^. Surgic-ul Nurongi. 

Ruptured spleen 

Causes 

* rumour. 

* Trauma. 

* Torsion. 


Clinical Signs 

■ Tachypooea 

■* ntchy^ardiLL. 

« Wiiaik pulse. 

* Extreme pallor. 

* Shock. 

* Acme eolJapse. 

* Abdominal pain. 

» Abdominal disLension. 


Diagnostic aids 

■ 11 iienmudof)', hiochemssl ry 

* Alxlurnin.il raclmgraphs. 

■ Abdominal uLLniHOIhlgraphy. 

* Exploratory laparotomy. 


Treatment 

« Intravenous fluid Lherapy. 

* Shock Eminent. 

* rliisjniL i!\p:i nders. 

* ]SIv>iilI imnsfiiMun. 

* Surgical i tiler veil Eton. 

Nursing care 

A pressure bandage around the abdomen nuy help hi 
PiHraire bade pressure and reduce internal haamorrhflSt- 

Hepatic damage/faiSure 

Causes 

■ Di scare. 

* TwffiPur. 

* InfuulUHl. 

* Ira until. 

■ Poison. 

■ Inflammation. 


Clinics! signs 

* Abdominal pain 

* Vnniiling iJniTrliouii, 

* Anorexia. 

* Jaundice. 

* Polydypsia*polyuria. 

* Abdominal distension. 

* C<m$idopaiby. 

* Neurologic?] dysflMClum, 

* Suizunsi. 

* Coma. 
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Gastrotniesljnsi' and abdominal wnerpericissr 1£3 


Diagnostic aids 

* Bk*€hjciniMi>,. haematology. 

* Urinalysis. 

* CoOfululMTTl pjmul. 

■* Abdominal naLliogiiiplu. 

» Abdominal uliia&unugrdgifrs. 


Treatment 

* Incui'.Limus. fluid ihcrapy. 

* TrOftl primary causiL 


Nursing care 

CetUiifl pinKTLiatw: changes -allow die release of trypsin (a 
P re* loo lytic enzyme). This release sets cdT a chain reaction 
resuillins lih ihe pancnpanic enzymes digging Uif pancnlk 
lixuu. This digestion liioiuldics more nbue of trypsin urv 
Lbunelnrc an htcmaae in a ulodi gentian. PancreiUili* rapidl; 
<iakla1es caiutag immense puin. shoct, peritOriiti* artd 

SUfHdJokBi dc;l Lb. 

Lon^Lcnn mainbrninm 1 of pnncieiii iris nhclLuks a. Itoft -fa i . 
Low-protean dicH. 


Peritonitis 


Nursing care 


Thiv if. i nlla m in;ili i -n nf 1 Ihe prrLU'riL’iiin .1 ih! pci iit^ik/u I CiLV ily. 


KcieijIiI afcaJC of possible infectious nr zomn.Hn: disciHLh 
whkh can affect untHcdnnGcd uninub »md be fatal in 
human brings tljpi&spJra kitrobm^ruwrim^w ?. Isolate mid 
barrier-nurse any suspected case. 


Acute pancreatitis 
Causes 


Causes 

f^ericoiiliis can be due to 1 primary reason 1 feline infectious 
(KrUoailiB] oracomplication of another problem and there¬ 
fore a secondary complaint. 


Ciintcal signs 


* Obesity, high-fat die*. 

* ll I ^pertUrenownicksin. 

* PiincTL-diie lI uv l ubshniclHHi. 

* 1 rkfCLiinn. 

* Trauma. 

* Tumour, 

Clinical Signs 

* Ajcirte abdominal pain. 

■ Vomiting iluirrhiiLM. 

■ Di'hyiJr ilium. 

* lisumdiL-L". 

■ Shock. 


Diagnostic aids 

* Haematology > biodwriuEtry^ blood ^s am lysis. 

■ Urinalysis. 

* Pancreatic scran itrypsip-flik? nnmuncuuLicti viLy). 

■ AhdtcniiLiil riidiuftfjiplk*. 

* AWumiihul ultnuonagraphy. 


* Prirnaty dw^r 

* ArmrexiL vumi ling. 

* iJtrpTL'sseJ. 

* Praying pusiii l 1 ii kyphosis lurched spine?. 

* Abdominal pain drslearion.. 

* Hypo hypcrihcmiwi. 

* DehydraCion, 

* Weak peripheral pulse. 

■ Decreased CRT, 

■ Stock ■ 


Diagnostic aids 


* Btocbemuiry, hatmaialQgy, dccirolvtra. blood gases, 
coagulation profile. 

* Urinal™. 

m 

■ AbdominoctnLhk 


Evu lyation of peritoneal fluid CcnssUrninc, bilirubin, I 'C V, 

IP). 

PeriEofieal fluid cylotogy- 
Abdortunal nfedkigrtpht. 

LTlIraicmograpby. 


Treatment 

p [nlmvenouB fluid therapy. 

1 Trent shock. 

i Treat primary cause. 

■ Antibiotics analgetics. 

h Nil by HUMTlh. 


Treatment 

■ Treat primary enure. 

f Qft.yg.en lliLTiipy- 

r Inlnvenal Iluid therapy, 
p AnJibiotb analgesics, 
p Exploratory laparotomy. 
1 Peritoneal drainage 
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126 First aid 


■ Nuuiiiiamil support, 

■ Menu or hjood par-iimeten;. 

Nursing care 

■ B um patient ever envy 4 hours. 

■ (’.usury pa I ire I is corn I'url-nblc tcleim and dry padded bed¬ 
ding). 

* OrcHim pa him I, 

* I LC_ 


Emergencies involving Ihe organs of 

special sense 

Eye 

Eyes -are very sensitive or guns and any diioomfon ^ i 1L camg 
the aninuJ Lo scratch and rub at Ihe area repeatedly. Minor 
problems tun occur that when left untreated can rapidly 
dderionle. Most eye problems present to the owner in a 
very similar manner TTwreFore. all problems relating to the 
yyt- can hs c-s mi side red pi-stenliu I emergencies and should be 
as hilih ;irf prtrihk - iT wily Co rule put severe ocular 

da.ni.igc. Whaltvftr llur primary cause” ill the problem is,, ill! 
patients will btanis^laL Irtwn relief and arutfcpCsjtf, and ChlS 

should decrease the likelihood of any fnnlwir M_-lf-r.raunu. 


WARNING 

Antisapilcs should rmw be used m or around the 
eye. For cleansing il is be si to use isotonic sterile 
saline. 


Acute ulcerative keratitis 

Causes 

■ Upcal tiauia. 

* (Ih^mieal, 

* Baelunal vLnil fungal. 

* Metahulii:. 

* Immune mediated (PhinfceU. 21HJL, p. 265 k 


Clinical signs 

* Squinting; 

■ Rubbing eyes Ihce. 

■ Ih-aiiarjpe, 

* lilcplLrtwpciKin. 

* Photophobia. 

■ ConjunctivUiK. 


■ UveitiA 

PluhtttviD slain aids diagnosis. 

Treatment 

* Treat primary cause if present, 

* Topical with or u-iihnui syiiertunk anU-iniliimnutory. 

* Topical mydriatic agent. 

Nursing care 

Wiirm compresses may he- used on the L-ye to give L-orntbrt in 
ihe p;iiirei, Il is iiIhs advisable to keep the animal iml «f 

bngjil lights. 

Acute glaucom# 

This is increased press-are in Ihe eye i> 3(1- rnmHgj. H mosi 
often occurs in Cocker Spaniels. Basset Hounds, Pocdb, Si 
Bernards, Sumoycd. Sharpet and Chow* Chows. 

Causes 

* Primary gfatwtmui ki rut-tuft] or funclional impairment 
of aqueous humour outflow, 

* Secondary gkiutonla — dysfunction df Jillralion due to 
other intraocular problem. i Winglkfd, 1997, p. L24.) 

Clinical signs 

* Ocular jym. 

* Blephiospum. 

* Translucent opaque corneal clouding. 

» Mydriasis tor myosis in some eases). 

■ Virion impairment, blindness 

Diagnosis 

■ Ophthalmic local anaesthetic. 

■ Mtuure intraocular pressure using 

* Indentation tonometry (Schick tonometer h 

* Applantidion tom?merry j electronic or pneumatic 
devices). 

Treatment 

■ .4 nLi-inflarnmaioiy agents. 

■ Hyptotonic hyperosmotic agents (mannitol). 

* Topical rmcHk agents tif indicated k 

* Topiral adnmergie ngnimK (epinephrine 1%), 

* Referral to an ophihalnioki^iiii. 

■ Surgical intervention. 
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Emergencies ibe organs of special sense- 127 


Nursing care 

Anil? yJaucOrtri nuLi.1:-. miniL'dinLi: cmereptiey trcalmral 
After Only i™ houn of increased ocular pressure. sight 

i;;iii hi! vniiusly tOfnpMpiiflftd. The cellular damage [hat 
during iltc period of increased pressure- dk» not 
heal well* to puriniaiiLni blindness becomes a likely compli¬ 
cation 1 1 l* s 1 . 1 1;e jEhniEoiiui is leli unircated. 

Propiosis/prolepse of the globe 

This is abnormal prolmHon uf ihu tye, uxinilLy a Pfiu.lt of 
Iraucna. 

Treatment (genera! anaesthetic may be 
required) 

* l.uhrLot£ eye - do not use steroids. 

* Rephux- glu-be slowly pull eyelids forward and gently 
push globe hoelc into the wckcfl using firm even pressure. 

* Sometimes- in is neceswiry m psrlbnm laniiiirluiplay 
(suture she eyelids dined). 

* An 1 ihtf.KPe& 

* Eli^abelliiin culkir. 

Ocular foreign body 

Clinical signs 

* Squinting 

* Rubbing eyes. 

■ Btcphroeparni. 

■ Cfacooris. 

■ PholOphLllwJL. 

Visu;Lh‘k.ii3uci of I".kl'lijil body aid* diagnosis imuy require 

miijjmiiLiLELon Of r;idiu^r^plhSSl. 

Treatment 

■ Ophthalmic local anaeslhelK;, 

■ F lush eye with ulbe. 

* 1 1 forrign IkkIv moven then remove it i large objects, e_g. 
grass seeds, can Lx: tYH&hunieiLlly grasped, small objects 
can be flushed into the corner of Ike eye nod lifted with .1 

col ton bud mniMcrbpd flinl I mu p.ianLbrushl. 

« Ilf (oruii = l ;ii hndy d 1 h.--, eickI fflOVe piirsUk'iX: that Ll IlLLb- jXMLe- 
I ruled I lit! eye and do riul Jlleib'ipt to pall it OU1. 

* PussihJy Lupoeid ivifth or wilhoul ayilfnik antibiotics. 

* Possibly iyrtemc anti-infiu minatory. 

■ Elizabethan e&llnn 

RomvhI of pcncUfllbji riUMIcr b bed performed by ;m 

typhlLhuhnohi^isL who is specially cq nipped in per forml 

Lisnhal inrisiuiu und control intraocular haemorrhage 
(Plunkett. 20ft I, p. 2*7). 


This is mlliJimniiiiiuai nf i lie u vea (iris, ciliary body and elior- 

ou.l i_li;aL i>f the eyeball ). 

Causes 

* Trauma. 

« LnOammoiion. 

* Infections (bacterial, rival, fungal), 

* Tumour 

* Metabolic 


Clinical signs 

* Squinting. 

* DIcphroquiDi. 

* Photophobia. 

* Ocular pain. 

* Miotic pupil 

■ Chnwiif. 

■ Impaired ririon, 

+ Uvinlis. inity hi! unildlirru.1 or bilateral 

jhilaLeral uveitis suggests ll primary syfitetmie disease). 

Treatment 

* Trad underlying iieLjukigy, 

■ 1 upiciLl with or uilknul syrtemic .^nla-iihlliu-nin;iLLiTy. 

■ Topical nvydriftlk. 

Nursing care 

Warm compresses may be used on I he eye to increase Uhc 
comfort of the palienl ll is aboadvimbk 10 keep (he annual 
out of bright lights 


Ear 

Aural haematoma 

'13ns is hiiemnliinia of the ear puma. 


Causes 

4 Self-trauma. 

4 I l ead shaking. 


Clinical signs 

4 blinking of lIil' head- 

* Scratching the car. 

* Swollen pinna fcool and soft). 
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Treatment 

■ DninilgC of IukhibL orrui. 

■ PttnHn whilrt healing, 

* t 'mrnpf^^n|£ immohiliHng car bandage.. 

Traumatic wounds 

Wotmth lo (lie tarflap should ht i feuted by normal nwlh- 
Hjnnonlup is very nsnsy a* (he puiami usually 
sfaiks their head repeatedly- Ptuemnl of am car huuuLigj" 
(CDKirdb.g the whole head) and a buster collar can prevent 
further vlf-lrourmi And blood sputters. 

A tty si foreign body 

Cfinical signs 

* i^iTv. 

* ErritaLiou. 

f Head lilt. 

* Head shaking. 

* R ubbing scratehmg car. 

An aiirmcope uids ditpuk 

Treatment 

* If visible mediameally reinove. 

* If not visible ihtu M*iaiicui on general jinaesEhelk may 
be necessary. 

wm 

Nursing care 

Waimud tdrve oil or liquid paralliii may he poured inlo l he 
Car LLi’ alleviate di.setnAfhfl. 

Nose 

Epistaxis 

This is bleeding from Lhu 

Causes 

* Trauma. 

■ Tumour. 

■ Puruslcnt snuu/ing. 

Cfinicai signs 

■ HBPdDOIThigC. 

■ Snorri ng. 

■ Mouth breathmp. 


* Dyspnoea. 

■ Swelling. 

Treatment 

* Co Id compress. 

* Adrenalin grata hi tide the nostril*. 

* C lOM >.'-b>crvii 1 inn 


Nursing care 

Animals nidTermy from CfWFtJLXB should bo* bn muzzled. 
Tlicjp should :iImi bs closely Dnutored for any signs of con- 

cwaiiHi- 

Nasa! foreign body 

Euinplff air gr-iiss seeds, grass blades and spikier*. 

Clinical signs 

* Sneezing.. 

* I ftfld shading. 

■* Rubbing. 

* Nasal discharge. 

* F.paslajus. 

Treatment 

Mechanical removal (may requim sedation if nrt visible}. 

Nursing care 

IhtL'Liiun is LifleiL a COlttplicuLiafl of IlflE^/nasopharyngeal 

foreign bodies. Ii cannot he eoni rolled until l be fnm'gn 
body has been removed. 

Environ menial emergencies 

Bums and scafds 

Causes 

Scalds ar? caused Hy mojxi heal Burns enn be caused by: 

* Dry heal (lire. liuaL lamps. hoc surfuyesk 

* Exceuave cold (frostbili, cryosiirgetyj. 

* Corrosi ve cbcinjeals i strong adds, petroleum produLisb 

* Etotroeution (elHlrial butb). 

* Radlnlion i nuclear disaster). 

ii 
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I tu"ji and electrical hum* nw*c insuni effac-L* on the hudy. 
Rjdjalkin and cold tmrns may taky rewul hours or day s io 
nuniEnt symptoms, 

Ci'J'rac^/ s^prts 

.'VII burns and st;dds pTIHHlI 4je«BlliaNy) SPI SI similar man¬ 
ner. Symptom* nlay include: 

■ H-Cs.li, i ns ms I skin. 

■ IIlmI. 

■ Swelling. 

■ Pain tdeep hunts an Less painluli). 

■ A Ilijxvij.. 

Diagnostic classification 

Hums and >l-jULs can be dajsiScd aocordbig to eatonl of the 

Llama ee: 

■ I'L'm-mu^L* of i Ilc total body surface a. I fee Led by the burns 
should he estimated because it wilt give some idea to the 
extent of pain and dehydration suffered hy tk patient. 

* Superficial penetrate no deeper I him the skin surface fill 
and 2nd degree burn.*}. 

* Deep penetrule throug-fi the skin thickness min the Umm 
beneath |3rd, 4th_ 5l h and fith dkpw burn*)- 

Treatment 

tli-ai iiniJ, ekfErteal hums. 

* liEnvcrt^nr fluid therapy. 

* Cotil the uLnOiLL'cd area. 

* Monitor body Htnpentutt. 

+ tI ltj ci and dress the wound. 

■* Llnrufl Mu.- animals movement (splint limbs- if necessary }. 

For cleansing and dressing parpm* sicrik' saline and 
sterile non-slick dressing with protective wound gel are 
advired. Minimal acttounls of dressing material should he 

1 . 1 wm 3 In reduce ahsnrplKMi til lluid froiii tile wound aild 

k-L'L'p iho iirua ;is ctiut fls possible. If iso drvssiiLu materials 
are iivailahli: L-kan dtng dim may he used to wrap 4i round 
Lliu hufns fikiinususing IIulJ loss). Cold towels must he 
placed on tup oF the elinu Him to cool (lie -ijrea and prevent 
hyperthermia. 

t hi inN !il burns flTe riircfv cU^ep bill rtfeijy be trxli^n-»as o and 

imlnlinig; 

■ Wear glcmus when luilulling. 

* I- lush surTafii with copious amounts of water [hosepipe). 

* Wash coal in a mild detergent. 

* If the chemical b a known acid. I hen apply u concen¬ 
trated solution of bicarbonate of vixlu washing soda- 

■ If the chemical is a known alkali, then apply a w*n-k 
acidic: solution Iwittgar and water). 

■ Give dcTuiBlceiilv ^iiitL abYurptivcs. 


* Oheervr for sigra of toMcily, 

Nursing c&re 

Complications of heal hums can indude dyspnoea, 

avpfrysij. inleeLuin and seamai e. 

Smoke inhalation 

Simile mhabiLtiH cud etna ninimal to severe pulmonary 
Januige. a ltd is tlte leading cause of death foDowing fires. 

Cfinical signs (evident 24-48 lioufs after 
incident) 

* Smell! of smoke. 

* ■Siugucl u h iskeifs, iTvidurtcL- tif hums. 

* Nasal diseJiarce. 

* Ihslnrss. 

■* T^hvpDoea/fcfmtypnoeai'apnDea. 

* Pate brick red imunui membranes. 

Diagnostic SidS 

■ Ttiwacic radiofniplw mil hough nut very reliable for 
dcUdini smoke dam^iyek 

■ ECO. 

■ PCV, TPi Mud pici 

* Carbon dioxide and oxygen levels. 

Treatment 

» Oxygen therapy. 

+ Ensure a patent airway. 

■ Intravenous- fluid therapy, 

■ T r-eal fur shnek. 

* AnateCSies. 

Nursing care 

The major complication with smoke inhalation occurs when 
carbon dioxide and carbon monoxide molecule* bind with 

the haemmdnhm in I he blucttl, rcpIaeui L' oxygen and euvisine 
seii ctc hyp^^acmia. l iilLalaliini uf sciluLe eaiL alsii L~ause 

nuil and chcflicfl] injury to ilk impiratory tract. 

Electrocution 

C onltUri; with a. hagh '.oliifcifr.: s<>MrLXi enuwP-im delink current 

ti i ILhny EliTLiugh I he hndy. I I Lhe pa lh pf eleL^riciil cPndliC- 
luaia pa -.ses tlii Li neh lliir liirarL I lie rir-iuk is i nstantaneous 
Ciinluu: iiffCsl. 
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Clinical signs 

* Collapse. 

* SiirT uihJ mikhiiiir. 

* Spastic muscle HHitn^ion. 

■ Hair nud cars standing on und. 

■ Sharp,, short hnailbL 

Treatment 

* -S-Milch iiiP fkvPrkity -supply. 

* Stand on dry insu lilted surface. Pul on gloves. 

* K-vnwiv^ «iiuniJ from electrical source- using a dry 

WfMHiL'fl pillc. 

* Airway. 

* Bi outlining. 

* Circulation. 

* Treui hunts. 

- Obwrw for signs of meningeal 4jcdi:ni;j. 

INIS Remember lhal nutcr jnJ metal are both verv good 

■ wmmu 

cmdiKlon of electricity. 

Hypothermia 

Tht? is suhnoTfrial body lempcrutiire. 

Causes 

* Dime. 

* Anuesihcsi j, sedation. 

■ Ovcicijwffucc to the cold. 

Clinical signs 

* Shivering. 

* DcpKuionfunoojmoiufifaa 

* Ilndypmxa. 

* Bradycardia*. 

* Cardiac ,iTrhy 1 hnnu. 

Treatment (gradually rewarm the pattern) 

* l K jx-b3\-tf rt-Vinmung | irfeLTeiiM.’ amhienl tempcriilurL-J. 

* AcEnc vurfiiLL' ruYVM fffil itu t IililL pud tuH vmjIltt h-:*I llejL 

* Active ocnirul rc^-urming Smarmed intravenous fluids). 

Nursing care 

* Monitor temperature every in 15 minute imtiD it returns 
to nomwil 

* Turn eolliLpNcSfJ miconaHe>ua. p-afiiaiLt uylt Lwury j! J Iiuiit-*. 

* CT>n^na* heat by Laying (Hliefil on ;i llkiek bed 

(e.g., V(i Etal j. 


■ Massaging vnih warm mu^h luwl'U wiLI help open up Lbc 
cuUnnuE circulation and enable die body 10 pick up 
radiant heal. 

Frostbite 

This js rS-pOSUrC to eXtTiJElH: cold riAuhiiii! m I issue rreCTDSSi 

Clinical signs 

m Pain. 

■ Pale cyanoLic cold skin.. 

■ Loch lised celling. 

Treatment 

■ Intravenous fluid therapy. 

■ W.arm compresses /bathing. 

■ Monitor hotly Lempcriiture. 

* Clean and dnfss the uound. 

■ Limit ihc ummurs movement. 

* Prevent Kflr-lruuiTiB, 

* A n j I up. s ics. »a niihrot icc 

Hypertherm ia/ft ea I stroke 

This is iikir'eaMrd budy Ju-jnpfr-.iLujL', mnsl. cs^nniTlOTlIy s^cn in 
hruL'hyvcfyh.diL- brL-L-Js. iinunals, or iinnnab wilh (Tiitk 

coatL 

Causes 

■ OvemposiJK to fatal <lhot cars, hoi rooms. exemive sun- 
light), 

■ Ovtrenertifrt. 

■* Obe>iiV- 

* CufdiaL'V|mli'iluiiary disuiL-a:. 

Clinical signs 

* Kdslk'SMbess. 

* EkchsLw punting. 

* BrzglfeL led/cyBADlk mucous membranes. 

■ HypcmLivalioji. 

■ Ymoiling, 

■ Auuia- 

* t' u 31 is psc uhlo n sc j aus ness. 

* Sci/.ufLS. 

Treat men! (gradually cool the patient) 

* Oxygen therapy. 

* Cold HHupmscajlnltiing. 
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* Cool unbind Lcmpemilifirt C liiti >. 

* Chilled knlnvnoiis flubd* 

* Cold gastric fxrilooeal liv^p, 

* Ice-water enema. 


Nursing care 

Monitor hittly temperature every i> minutee; whilst 
hypfftlwniie, every JO minutes when con: IcmptraHUrt 
returns to normal. 


Toxicological emergencies 

■ Poison OT Ia*in SUhMiince wfl-H'h when vnMR ilk ItkkJ v 

in sufficient dewes l-jsisus harmful -effects. 

■ Pcnsomngj when Elur prison or toxin causes clinical 

eflfads, 

■ AnlwIiW substance which specifically couriers the 

Jcl UNI of BllC pLIEMMk. 

Clinical signs 

Direuily cLcptncfetti upon ihe i s p_- a ad amount of toxi n 
GKpnurt. cun include? 

* Vomiting. 

* Djarrliow. 

* Trembling shaking. 

* Tachyrfcrathycafdri. 

* Tichy-.'tmKhypnE;^. 

* Dilated pupils imidrusisi. 

* Mincfe gt^knessi'aiiffnesa. 

* Coifc|£ul;iCwin proWefrtS. 

* C’nnvuilMun.SiSL'i/urCS. 

* Count, 

Poisons on affect any body system and produce any van- 
ety^conbiDatuni of cli nic-iil ngUr. 

Diagnostic aids 

* I hicMiuilokky. hitKlkilkisLiv. ckVLfolytCh. hLood gflSES. 

* UVmalysK. 

■ Thnnii,'iL‘ abdominal radbogfaphs. 

- BOO- 

■ Blood pressure DENUlain^ 

* Toxicology sneering {stomach conhnls^ urine, facte*, 
(issue brain - do not fjeue), 

Treatment 

V ana bltv depending on Ik poison or lux in (see Table 4.9). 
May include? 

■ Specific (Tualim'nl tor krinwp prison (unlidok’ if avail- 
aUf]L 


* Treatment for clinical signs (control seizures etc ). 

* Cease further absorption exposure. 

* Supportive therapy. 

« Intravenous lluid therapy. 

* Induce emesis {see Table 4.10* unless the patient; 

* 1& unconscious, 

* M as CNS.i'ttJpiraiflry depressiaiL 

« IiiuuvlLd. octal alkaline substance* ur petroleum pro- 
duel v 

* InguclecL the tgiun poison > 4 hours ago. 

* Taasine Lavage. 

* < if. i? ahM-srK.MiL suhslaiiL^ Isac Labk 4 . 11 ) uralLv to 

■ilhsnrh (osinv 

* {Jive Laxative JO minutes pout charcoal (to dear out 

iikuirhed toxins). 

* {jive demulcents, (sec Tibk 4.1 1) especi .illy if oommive 

pCHondng. 

* Ha the (aw Table 4. 13) if toxin or poison is topical. 


Incidence of poisoning cases 

roiMiniuy, is luyt commonly seen in >mal] animal practice 
huE I he xeleiinaiy nurse tnusL always heal the possibility 
in mind w lien presented wjlh am acutely ill patient. 
Sometimes lite history offers a due, e.g. a cat that bus 
been dosed by the owner with paracetamol to rase the 
pain of an injured leg. At oilier times, careful questioning 
is necessary lo esnihlash the cause of the proUcm. Many 
humans lire incurable hoarders and ancienl bottles -and 
boxes may be found in cupboanb and garden sheds; 
Jliychnioe has been banned from nw in (he UK for u 
tong time hut occasional poisonings Mill occur; some old 
houses si ill have linoleum, old lead pipes, lead paint, etc 
Weedkiller, insecticides Ewteulkkb and human mcdica* 
lion which hiis been eaten by pels are other common 
causes of poisoning oka. 

History taking 

Many prisnns cuuxt! connsn^n sympl^ms. I liis means that, 
when ashing routine qiiL-Juins over (he ideplnine, il on lx: 
dallkiall Eli duci-du if ;rtL animal has aclually ticirih prisoned lit 
has simply had upvete ggxtEWltttri'l'iK or an epileptic III. The 
Iril-nwing pinnEs should he uinu-itdtptttl when Irving lo curne 

to a conclusion. 

[■Vfrjj 1 species is the patient? 

Ilnps are indisTiminate chcweri of everything, from labur¬ 
num ttitki lo rid lirfeO. bdlti rtf which nif hisk. a rad many 

dogs will eal alnuisl mivliiiny. including ral biiit. 

( jls arc taslidiuus and cmilious jIhiuL iaIiuI they COh- 
sunk:, hut they groom citdlcssly and are therefore must likd v 
to mgcM eoniaet puasoui on Lbeir coal, they jIk? hum. raofe 
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Category Specific tDKln Eifoe -1 oi t-e-alh 


TrealmcnE 




ACP (WHataJ 
NSAiD 

Faracstamc* (C 4 lflJ 


&rtWtamgJ 


CafcfHtfUoJ m D 

tfprinlfn} 


DBprUftiOfn, oaltipsu- hypt^ensicn 

Gat I he ukrer-HliLn. »' i a e * i ■ aI emesis, -n> ■ ,-cra. 

PetlydraKnl, kidney damage* 

Cyanos« 3 -. hypoftlfl. ITUuSnKgkittn Iruniffenrs 
mto mefriae^riDgbtin.j, jno&wdnalitn, 
ife^es&K^JescnaiWE. SacieJ swelling 
Stimulates sympafrheste nervous syssam, 

P$f 1 phflml VOSOdlaOon. lacIrpijduJm. ^anting 

muscle weakness 

HypercaJaemla hyperplxisal%sinmia. nstihriiia, 

pA^xirta.'pcMy^ps.a. Qaairoii^siifia! treci 

damaga. hsararrhaijic dlarrrwea, agflQpao, 

sflljiiras 


im&JCB witting. treat symptoins 

Slcp mm^QnilKifi. induce vOfnilln^L jve 

absoiplA^ and demjtents-. IVFT 

indu-r.il wrriJing. gave- anltdo&e ^'-Bpceiyl cysteine 

or mclhrcmifie-j, paygpn Iherapy. give afcsorpdves 
if no mnlkfcrtn- is n.v r ii Anln 
Genera liras aud, ijata pkickSTB 

Induce vomiling. Gwb .■shrcrtwints. IVFT. duretJci 
Deal!* may occur wrlhir U 4 hciurn 




Insecllclde 


Cfitorares 

HHipwndi 


Paraquat 


Bcraj iant k« ie- 
"hHpponl 

OrgaftqptoqphfiLes 


Orgarxctikjnnoc 


Vomiting diB/rfWflfl, abdominal pain, cyarecwd 
to bf-Dvvn rnu®i^ membranes 
Deprasai&rv HeSenmui. muscle weakness, 

dveptmalicnyproflEL Iryporthenmla. 

ikJom=&cenl yettow^iwn urine 

mngrnsd rvmJMongtni vomltlng'diarrhoea, 
gtriorriml pain. depression p*ogrsBsrv@ 

dyspnea (king raAfnal. Cancels. dBSSh 

o d ap w, seizures-, 

pafBJyB«S-. CteflET! 

Vomwig.'AaiitMMfl. salivaiiepi, cmtMddd 

pupil 3 . muscular twncNng. eflcimml 

weakness, iiieocirdlnfl&efl, depresafrft seizure* 

Mysde twrtHMng (lace afld Nuba), seizure a. 

bnhavrairjil fJ-iangns 


Give arrtrirte mnthylenp Wijn .neciKwi (Vl 
ijtfUD'a lirsC ad 

GSneruJ 4 vs I aid mcn-ar rectal loir pur alum 
Induce vmnlmg icveri Plough H b. imlnnli as 

e Pec is are so severe. adnwisEer fuier's earth 

(twang agent) 

Gr.nnral ins I niri a.vcud laity load ana drink lor 1 
week as C increases ahAoiplicin 

General first aid, a£<cpmo ni.lphnm 

Wwfifi dJ'iy lopcal ccrtlamiiuLion, gvo absorbents 

ancVo* fcpJd parafcn, treat. syn%H'^iis. avert tarty 

faod< k dfirik 


Mciliusccidci 

Giiflurr^rtn 

Meta H Drtyde 

Vqmibngi'ripdThiw. Hfllwallon, conBtricrjBd 
pupls, muscuMir l-WTtching. ei«-.^rngrt. 
w^sfcfinsffl, mepardnaben, dUp^pgbn, wtziffW 
h™onJinalH?ri, Irypi^eslhwi^. seizures, 

fcachynardSg.. laciiypn» 3 , cyanosas 

Qenarai Rrsi aid. avephe* svlptiate 

Oenerri Hrsl aid. iqukl payaflin jir rw aympeorm 
presenrll may delay eJbskHirtkHi 

Roctenhckie 

AtphachiDraio&e 

Hypoihenn^. profjf-esflive depression, 
ircoardna^afi, ®ma 

Ganarai fifsi aid ^warniii a- fr&aoniiai as itns 
poison vm t»y tapping btKty ienipeiaiure:i 


Calcilerd 

hlypc-'Lsiluicmu. h|Tp cy prt"np+ial.->nn"i .i, nrpin 1 -^ 
pulyuna'pciydypSca. gast'oniuslirxsi tract 
daind'iie haefltonfiagf L'larpic^a. -rjltapoe, 

mfizurte 

induce vgm<nfl. Grwe atjeortwrrfB. tVFT , dlura&CB 

Disath may occur witvi 7-4 hours- 


Ajniicoaguiflnl 

Depression, weakness. dyskTO-ea. 

■Gtoerai lirSI aid, IVFT, IiIlikI lra^SfuSpa^'u , Tresh 


prepBrsiWiB 

hiafliiKirrnflge <miefna! and Hfemaf^ 
haBfH 3 lwniBt&. ^JI?lEI 3 ll 5 

frozen plasma vitamin K ImaHy wirh tatty toadt 
Pest rcHire ir aympioniB are praeenl - tv tan 
cause anapftyiaKis. dm can causa arTtomri 
hBemcniiage. SC poor uptake rt bypovolaemloi 


HouaeOoKS AKk^oi 

eommcidiiiffs Chocolate 


FtypmHlDHfeL ircowdinesofl collapse, dearth 

Narrow wtrttawwrrt, tachycardia, parting, 

smiiirns ppma. 


Induce votrttjrg. general Aval aid 
induce verm-ng. gaainc lavage. abeod»rtsi. 

sympfcpmalic trealmerfl 


Hou&ehokJ 
ctiem teals 


Phenol icato) 

Qualerrory 

aTinxmium 

compound 

^ttiylena glycol 
Pdlrokium prouucis 


Storointe. mouth uloers. vorrrting'tfafrtKfte. 
abdomkial pain, secures, coma, death 
Dflp^eeeion. anore.«>a. vomiUng. eatvartioo. 
Bicm 0 j* 5 . nxHJth'Tongue ulcere, skin ulcers 

IncoordUnalPon. dcrrnr.r.inn tanhypnrcwi, 
uraamid 

DupfeKsiL'n. vuiiilirg. colapse inflarnmuliLfi (H 
lexical e.^pceure;i, asprain_ri i^oeumonia (1 
suPmersed|i. deeih 


Do nol mduee vamtthig, waa ti any topical 
con tarn Inal ion. genera lirss ad 
Do nol mduee vomiting, viash any lopcal 
ixwirafniraitoo. general llrss ad 

Gcimanat hr &1 ad, IV nlh.inal (nncdr.lcil 

Do nal nduoc ’^ornling, gemrul c rsl aidl I real rr.G n t 


IVfJ m mlawwuf vutf .rw^lffnl Ttaj m rUbM my su JJ** PW V&winjry .VTW nn fcTtolhcn ot .Vw rmfrv rpmG ^ Sh# ,-nn^J 

OTm-^ pOiimi m liH^Wy K* PfvV ^r ITW i#nw-)r ! WH C-Art irfUph ^nw^ri 1® tW' trJnwrW I7T 

^vwhdiiKl AoRffyife .’MwwriH Fii hA J,vwi jrttntAdoiUy tiAcwky v^fUfUn iV ih^Odui^ Tu d rflitH ji'VD ^VUv jfifUhjJtf Dd rXKdjlHtf ftOrH- teu&rtoQy 

pjC*L*friu L+. or ih* Ww pfwy FV^iW 
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Tartfe 4.IP Inducing emesis 

la Li-balance 

Duaag r 

DiUled hydri^nn 
pwwdtff 1 5 

1-? l,TLilnspcK T irc r J 1D kg □rally 

Cnn bn repealed If nd resu'ts in 30 mhfi 

Wfliihr^ soda 

1-3 poa-sizod crystal*, arUy 

Oi me back the tongue 

Aponcxphnc- 

0.1 rrtcy'1 kg. auDCLrtdO&&u5Jy 

Al ihe Arddfen ol iho wiwivwy vurgocn 

Wazine 

3 mg' 1 »:g. nlranusciiarly 

Al lhe- directusn al lhe siTerler in ary Surg&OO 

Uu&Urd 

2 WBSpOOOB in a cup crl warm wiritur, qrally 
4 IF nothing otso ^ wbWi4b| 


Tibto 4.11 Ab^orfowl aubatances 

Substance 

Dosage ^oral | 

BCK granules 

1 3 l.uilnr.poana (depending on size- uf palien!| 
mixed Id a slurry w^'i waits* 

Activated 

charcoal 

1 g' t kg hodyv^iight. Mik ca a slurry with & ml' of 
victor pHr 1 g charcoal 

Ksucini 

teflfl nffecllw :han chariKsa/. bul vary otiertve 
in casoe ol paraquax ixirEonng 


Table 4.12 Demulcents 

ArrdiwOOi 

Glycerin 

Bleirwlh Hlffltirata 

Bismuth c a* ban arte 

Raw egg. rmk honey, 1 sugar 


Table 4.13 Cleaning solution^ for topical 
contamination 

Cwtemin^ni 


Wan-aly oarrputridb 
idisnlectartil 

CaptCKis amdurtlS Ol WflftiT 
(dtEerqeuis can nfifflaao absorption^ 

Li pud ary rnrnpojrds 
fjpump ai crnosalc-l 

Swarlcga |ar liquid paralfiHi'cac+jnq olj 
wash rml dear wlb diHerqmi and 

tHflivn staler urm lhe si*nell oi lhe 
coniBOinanl lw wmptetel/ wm 

S&id oily can tain inarrls- 

Dip Tur rl possible, il not Sitsl apply 

1 quid pgHaHin. vegelaDlt; oil m bullcr 

anti tiarii^pe area to pievem 
orooming. Alter 15 minim rfie 

c<jmbir»5rikin body hwt nrd the 

BChon al lhe sokvmt rn«iy mako it 

Erasmr Id rnrnme Qncn-lha said 
r.mlnnnnl'cn tins- been- removed 

wAih lhe area, wth soap and waire 


4 Ways vnmr jitara m*+kv^ Jumping oorfarm-u roe .paten Is 


4irul may -e?ul their poisoned pm The nl sl«> ha* ;l poorly 
developed enzyme system in I he liver, ■wfiidb means ii is fur 
less able to nueUlnlix and eMTtie certain poisons, Thete 
chemical* therefore bulk! up H> Itffite levels in Lhu body El*- 
cuev and pi iiv^n I be animal, [ lie da^ut: example terc in 

pariKtUHML- 

liinls are* it km e ^u^cupuMc to i cilia I u I ion fHHhODUlg 

because of ite structure of ihcir respiratory system. 


Whu! could be the cause of any poisoning? 



■ 

i 



Accident. c.|L euls- falling into container*. ol old wrap oil 
«r dogs finding slug bail. 

f hiTilesinjr, if.g. owners whn do iiliE rund ;ind lollop 

direction! comedy. 

L nusiul iL'JLiHius Lu normally Itafflllcis substances. 

AuphdtcElL rc;iLiiu3iv to wasp or bee stings, airtibioucs 
or vaccina tsoine of dieac are not poisons but the nan- 
don suggests it). 

Cardcssnew when an owner leaves medications where an 


in^iuisiiivTc puppy can cal Item. 

lEimrHIKt erf'an owntfr who lIoh'"' it pel wilh human p re¬ 

pined om 

MulliirinnK pinviiiiiiij which in nciilily is eslnnddly rare. 


(ihiiprcrfcni piLnicclamnlk 


The questions the veterinary nurse should list; must there¬ 
fore concern flic species, age. whereabout* and movements 
rtf the patient prior to the unset of illness, and Ite actions of 

|hc -UWIH.T, 


Qy&sjj'cjjis about the patient 

(Jl Has the animal been observed eating anything in the 
hoars preceding the onset of illness? (A sample of the 
FubfUnn preferably with its packaging is very useful I 
(2> Is there uny COfilarttinating wlnUKe chi the ml. 
e g. a smell of ntonVe, sticky engine nil, grewe ot 
pa ratlin? 

(.1| What were Lhi! palictil'x piq^rtUiUx prior In ite dinesO 

For Euraple. was, the cat out overnight, or had the dug 
been sIhul into r garden died where slug bail was 
stored, or is Ltere evidence of chewed tabic* packets? 
this the animal ben anywhere unusual in the last 24 
hours - has the dog perhaps been walked in a different 

area where it may have fbvnd sumelhing'. 1 
(4T| I Inw uld is Lhe palieinf. 1 The ynungjire cunnus and may 
eat anything- 1 he very young and Lhe elderly are inure 

susceptible to facing poisoned since i1it liver aihJ kid¬ 
neys may not he functioning efficknUy and ttareFore 
the padflon cannot he detoxified and excreted so 
quickly. These imimals need more rapid Dre&dKUt 

and mure inlensivc nursing rare. 

(51 Are uLher animalN in ite bnuschold a Heeled (pf there is 
more than one aminaty. SimutlJinenus illness is mure 
likely Lu he ca ie-teLi by pnisunirig. 
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Questions about the home environment 


Treatment of oiled birds 


IL j Haw* any ittetl irjlion (liurrum ur vcled iwv) risen given 

in Lite ItasE 24 hinixs? 

\2\ Have li il y ioxic products hutn used by 1 be owner 
recently in the home or gtfdeti, l-.c. pesi*cide^ noden* 
tieidcs, iko&d preservative, pajiif? 

O) Have Lb ere been any recent upheavals in the house 
which may have exposed pesticides or to sue mawrial 
previously inaccessible* e.g. moxing io a renovated 
house, gutting a kitchen where rat huh ha* been bid, 
removing M (lead) pipework, si/ipping. old paintwork 
where le-nd-hused paints were originally used? 

(4) DhJ any aocidenJls emir recently in the home. eg. over¬ 
hearing nf i'M or normkt cooking utensils. Hridenla] 
spilbige flf tubftances onto Ihc animaTs coat? 


Nursing care 

The role of the veterinary nurse in HMpectfid poisoning eases 
is- to: 

(11 Be familiar with common poisons. 

(21 Recognise whether n swbsujn.ee is likely to be loxk or 
harmless. 

r^l (live uppfgprirtc !ir«l aid advice find lire emesis, tki not 

reduce irnit-iL-k, pr&vtmL ;iiLnn;il Ircwn Lurking il*ellv <K,)- 
!•■! Take ;i omii prcuciLMVc Case IiikCli-tv and j*?ri£nm a 
choruiiuji physical calliSi jckj E l d n. 

(5) Reserve aiLy voniiL, faeces nr urine for possible iualuo- 
Logical screening ikeep samples refrigerated tuu frozen, 
ensure sample* are deafly labelled with I lie cmner'i sir 
patient's name and address and the Lime and date of 
wimple collection). 

(6) Maintain wdiplorruiliv silence wbmil (he cruise of poison¬ 
ing do nol H|pU or agree with sfewuxiitiont of m,if- 

icicniri priivoiLmt- ia is nine Blid very diilkiill: In pnewg. 
|"?J iHnsurt! that there is jllitns U? a ptHMin mlunruUion 
uniL. 



In Ehto UK, Tho Veterinary Poisons and IniorrmiiOri 
Unit (V'PISh prcwicf&s a 24 hour iniomaliofi atvice 
suppayirig dais on dinica! effeels, suggested 
Irealmsnls for speofte poisons, and suggested 
amidol^ thorepies (wham arivtsabift). VP IS is not a 
public access service and v.il only take calls from 
ve ten nary practices. Precise detai'a need !□ be 
supplied to VFIS to ensure an accurate response. 
Information regarding the Irade name of the toj^n, the 
product constituents, the name Of the manufacturst, 
the lime and route of ensure and too ameufifl 
exposed to needs lo be supplied. 


The role or the veterinary- practice id to adtoii itu> IwrtN uitd 
decide if \i is well enough to survive (many oiled birds are an 
too poor Hi condition or too badly poaoMd. so tulhAftn-iui is 
nlk'n ihr kindHi ircutmentj Further ingestion uf the polwin 
cun hi mhiiiniwL hy superlkuil de-mismg whilst die appro¬ 
priate LugimiwiiitHi is LtmUicled For eouliiiump (naltncnl 


WARNING 

To thoroughly dean She plumage and maintain toe 
paliens wiile trie bird's waterproofing oils are revived 
roguwres OOnsderab'e experience. Special facilities 
and' wtekft oi attention may Follow - none of which 
-coin bo easily provided by txjsy veterinary nurses m a 
rousing small animal p«r»dico. There will also ba she 
problem of returning a wild twd to Ms natural habitat, 
and this process of rehatvtflaflpn- twhacfi & vital te its 
S4jrvivat) requires a great deal ot knowJerlge and skfU. 
_ 


Snake bites 

Moil hiiei art sc-en on lIil lic^J mid p;iws i>\ Lhc anmuil- 
There are two giOilps of vcrmniiuus soil ki's: 

* Vipwidac (viper. ru.tckiiLalce ami adklcv). 

* Elaptdue iu>hm. mamba aivJ coral snake). 

The only indigenous venamiw aoitke in die l;k is Lhe 
r^eira frentf Udder . 1 . Other exotic reptiles arc Iteinu kepi 
i' 4 - pels hy cver-inH.TC4Lsing numbers of people and if one of 
shese aniimh escapes it ri posaiHc ihnii ii may bin:-. 

Thy adder 3i-is a. ctuniffteriMk V or X murkang on the 
htrad am d /ng/iiu. markjnfE ulofig ihe body. If is wwwilly 

fcKund bihskinv in the sun :md niiiv wvll slnkv and bile al 
ehnl level if disLuftted by si duu 


Clinical signs 

■ Rapid jviinfnl welling 

■ Fang iniirki may or may not be visible. 

■ Dull and depressed. 

■ AnaphyJitotic mcliom are possible. 


Treatment 

NtiH-pHBChoui species: 

+ Wash with diiluied hydrogen peroxide t:4. 

■ Flush with aline. 

■ Give anlibtotics (reptile ml flora is nt*h in Grsim- 
rejLative bacteria). 

Poisonous pckK 

■ Identify the poison. 
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■ htvtni flinter absorption. 

■ ft l'ni riL’i mcrvejneni in slmv circuljtiori. 

* SpLiiii i.l il- IhiIhi lamb or bandage 

* Do not use tourniquets (they prevent arleriul blood from 
enCiuiiijj the urea). 

* I real the symptoms - sliock, collapse unoonBcknisiKSE. 

* ■£iive iiillicInCL! L3EiIivtiluirt available from liII major acd- 
dCnl iiTu! emergency depart 3 nenis. 

* Adder bile jmiiveiioin is tailed. Zagreb. 


Tipatf poisoning 

The common load: secretes ionic venom onto it* body sur¬ 
face* Jf the toad is picked up in the irtwrib e»f an animul ibis 
venom * ill cause notable clinical signs, 


Clinical Signs 

* 11 y'pers;j.hv.;i Inin . 

* taking ;ii the month. 

* DiifEKbL 

■* Nervous tympsoma (if ibe- load or an mow ywe amount of 
venom have heeni ingeslodji. 


Treatment 

* Flush mouth with sponge (or hosepipe if avaikiWc). 

* Symptomatic treatment il' nervous signs develop 


insect stings 

M ost si 111 as in animal* arc seen mi then pa ViS nr in Lhe mouth. 
Whail I lie hee slings il detaches i;Lsdf from I he wawm Sae 
(viiliiL'Ib fimains in lltc ..isniiLiii.. Wasp flings do 1 U.U detach 
from Ihc ■»v;i.-,p. J hr pnaai££ uf a Vericml luck a I the al levied 

situ cofiArms that a tree is reapoiksihk: for the sling. 

to and ft-asp stings cau» similar mdc-eiTcL'is bui treat¬ 
ments vary, depending on the primary cause of the sting. 
I nsec i sti ngs are ekissified aceordi ng to TaWe 4 I A The cli n- 
Inl signs are summarised, in Table 4A 3. 


Table 4U4 Classification to insert stings 

Group 

type 

Acadian 

1 

Trnfc 

Small localion reaches - rmiy neetfc 
veterinary trearlrrenr 

2 

Atr-rgc 

Lauge loe-il rwricliqni- swrintmiw: mMHfc 
VStSflrMiy afllerrtM lit! rsdUs swell ng| 

3 

Anaphylactic 

Syslsmc alteigc rtsadrei - I'rimediiflts 
vuiumsiry i-u-alir-LM-' iit'iidfd 

4 


S-y^lflrrac teone rrK*TlK>n - (mi r l l &ple 
nlingsl irnmmjnta 'edennary atlorrlnr 
raurtjrl 


1 

1 


Tr&atfn&Oj 

Group ! These aim hi 1 treated at home if not 1 m se¬ 
vere, 


■ to: Scrape the sling out (removes the sling widwul dis- 
lurbing the poison saes^. Do not use tweons as lliis 
emplies She poison sacs .into the animal. Bee st ings should 
be Hal bed in Ibieurhnniiie solution 11 teaspoon in 250 m! 
of water}. then apply roe pack, 

■ Wasp: ISaihe in dihilcd vurwpr <1:1 vinegar and waler). 
ihen apply ice pack If the spelling does noC respond to 
lhe*e measure! 1 he sling should be classified as group 2. 

GfOUp 2 These cun he irealed at home or in the sur- 


■ Treat as group I. 

* Give ;mlihishjmhw with or uicliouI ccnticotlcroddB. 

GfOUp 3 Tbe Eyrtlptcira ore uuiafly observed v, 

15 manure.. 


* Intravenous fluid cberapy. 

* AnrtihdBtanuDH* 

* Intravenous glucocorticoids. 

■ Epinephrine, 

Group 4 The symptom# h^ive.»chronic onset 

* Intravenous fluid ibcrapy. 


Table 4.15 Cknical signs for Insect slings 


Group 1 

Gittup2 

Group 3 

Group 4 

doling 

&AC-ling 

Sviidlmg 

Chr-orw: ‘tinsel 

Pawing al mouth 

Pawrng ai TOuffi 

Von-iting 

D#p?ersaicjri 

HynOT^JrV'BlJtin 

HyU^salivalicn 

Unnal iimyetecai&nri 

Vomiling 

Disccimtort 

□fc&Kimlori 

We aJif^e es*coi la p» 

Melaefls 

Dys^nosa 

Dyssmosa 

Dyspnoea 

A'.aKia 



A'-.u :>: i a 

Seizures 



Seizures 

TfflMctfy 
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■ SjHifiMllK Irenl merit. 

■ UnlTiiveninLis uluoworliwWs. 


Traumatic emergencies 

Haemorrhage 

Tli is i.s bkediDg caused by tiwuniA (or disbue). 

Cfinic&l signs 

Kianwrlu^c an be classified according to: 

Type of blood vessel damaged Arterial, ™- 

ode of caplJbry? 

Arterial haemorrhage (nunl Kriout fonn or haemor- 
rtiajK): 

* Bright red. blood. 

* Spurti forcefully. 

* Spurn with the heart baL 

* Definite Heeding point. 

* Issued from the side of Lhc wound! raeartsl the heart. 
VrimH hatmonrhsRe (slight]) 1 le-ss serious): 

* Ihuk red blund, 

* Smdy Arum. 

* May pulsate slightly with heart beat. 

* Definite Weeding paint. 

■ Issued from the side of the wound furthest from the 
heart. 

C.jjprJIiiri hjjifvmwrluaiit 1 lueuurs ml iiJL rounds): 

* Bright red blood. 

* Steady ooze. 

* Lillie, no foTve 

■ Multiple pinpoint vrurtys. 

■ Nck dufiniEu blading pcnnl. 

Minted! baefleoerrhage (most common in large wounds 
characteristic* of ull of Ihe ibtnc. 

Wen the haemorrhage occurred I’nr^n-, «. 

aafenury or Hcmduy? 

Primary hlM. , mcl^^lliLl^uL , (0 34 hnulift 

* Immedliase result of damage to a blood vend wall. 

* Blood pressure falls. 

* Blood clots >|or a ligature is placed?. 

* Haemorrhage arresLs. 

Hejeiiibrury luL'ciKirrhuev (24—4fi hours |C 

* Blood pressure rises. 

- Primary Mood- clot lor Injure) is dHplaad- 

■ Haemorrhage begin* <iguin 


Stcoodary Ir ; i iiw it r I u^ l- i_V in dayijc 

* Primary Mood tlfrl fur Ngolm) remain* in place. 

* BltM>d doi (<>r ligature j is destroyed, by infection in the 

W'LMilbd. 

* Haemorrhage bedims again, 

Where the blood escaped to w 

face or inl-crnu I time* or body eaviLics? 

LstiTiHiR haetiHifriia^e may originate from: 

■ Open wounds. 

■ Nose. car or mouth. 

* Stomach lining or intestiifcts. 

■ Urinary tract or uierus. 

iilkrinil hiH'iti unhurt 

» Cflfl be Llitikull In delect 

* May cause* tissue! swelling. 

* May cause distension of ft cavity. 

* Will cause general signs uf shuck. 

* May occur: 

- Jf there is severe mueosnJ twuhing, 

If ad internal Organ is damaged tluiigK hver nr 
spleen). 

— If then is a dhcu»£ which erodes hiinid ve sse I walls 
< tumour i. 

If Lhcre is a clotting deficiency (rat poison}. 

Natural arrest of haemorrhage 

[ lie body ii.IMi-.es Iijiit factor 1 ) lo naturally arred biicmor- 
rhage: 

ill kelrucl inn 4if the eul hiiI% uf urlcnes, arlgrsrik'^ and 
targe veins b due IO the clastic naLure uf their walls. 

* t uE ends icomQ. 

* FJuS-lae lassi.lL - COhiruCLs and bunck&i- up. 

m Reduces the hole ihrough which hkx>d Is escaping- 
■ Decreased blood flow. 

* Clol formats on. 

(Jf a vessel is stretched before il is torn then it recoils 
further. This cause* Iks haemorrhage (but usually 
marc Iihw damage? thin iF a wound is cleanly 

imbed.) 

1 2 1 I }mp in IdiHid pn-^sun- flue tu loss nf bhicxl; 

* Less blood mchfl u fleeted vcod, 

* Lew pmnre ID fence blood out of the eul end. 

(3) Hack pressure 

* Internal haemorrhage fills a cavily nr surrouiKling 
Inane. 

* I .tvw pressure in damaged. vessel is equal U> pressure 
Lit I he cavity lit surrounding. Tissue. 

* No further blood, can escape. 
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i 4J | MiHid i'hiHinu. (CcUnss not worik if there is ;i dolling deli- 

rieucyjr 

* Platelet* adhere to lIk waul wall. 

p Fibfin and red MlililI cells adhere id che platelets. 

* Platelets adhere leu the fibrin urn] red blood cells. 

* A solid plug is formed pmentirig further blood 

hwv 

When hiiemorrfijge h-iis slopped, the body ul tempi t to 
repair i Ik damaged ™*d If ih? Iwd ends have recoiled 
uvmy I'rtwn each ertber ihds s* nm pouabfe. In s«ti cuses 
(lie blood wall he redirttEed via giber (which 

enlarge li> cupc willi Ihu increased lluwl New vessels 

will develop ic> rt-estubNsli iuIunI drculiilion If id! i he 
vessels suppl ying a pari nf I lx: body arc wvevftj. Lhe df a 
eybil iLMi caiinul he rercslabluhed in I imy let pres uni I he 
liftsUt dying. I his is often observed 111 cradling injuries In 
ihe tail sind digits. 

Treatment 

lli reel cJiiiiEkil pm^m tow. rota hueni^sTTbupe bv applying 
pressure n> ihu whim) wish dean bmroJv 

* Prehs lingers Op Eliir niluel ^kari either side n! Bihe wound 

* Pinch WOUiid. edges LiigcLhcT. 

* If WOlUkd is LuO leafec. Apply pressure directly iML lit She 

bleeding poiols within ilie wound. 

Ifimfislatlr fmrerpa are useful if the cut ends of the vessel 
can hi* clearly seen; 

* Gtedude the end nf the vessel wilh haemostatic forceps. 

* i.iuace the vend wish absorbable suture materia]. 

Pad and pressure luml.-i^c cuihtmls iiueinurrluiizi: hj applying 
pressure to the wound: 

■ Pick wound with sterile gauze lif h is wry large). 

■ Cover She wound with a pod or gaiutf swab*. 

■ Cover she swabs w ish a 1 hie Is pud of cotton wool. 

■ ESiiiidiijie Amity in place (if the wound is high up. include 
lhe whole Imib is> Mop any I issue below she dressing swel¬ 
ling). 

* If hi ceding cu-iilumcs apply ;i socnnd pi i i I intT ! Ik' fir si, 

* Do not renluve iJie firsl dressing as Ihis .mil disliirt> .my 

doi formation. 

■ If internal bleeding is suspected a liehl crepe bandage 
over ihe area. Mill inert:**? lhe kick pressure in the 
af levied tissue. 

P l rni poliUa are points in the body w here it in pus^hfc u? 
prevent arterial flow by pressing an artery against j bone. 
There axe three points in she dog and cat bus they are mu uf 
in itch fitftial use; 

* I he lii-iw luul arii ri- pressure here anvsb haemorrhage- 
from below the elbow. Hi rum down the medial shaft of 

the humeius aikd swings vraniidly behind I lie hjeeps 


mindc, The piflsc can be felt in she dislal third of the 

humeriLv 

* I be 11 - 1 n•r_iI jrk a n pressure here a riesl > iuemiiEThage 

from below ilie si idle. If pusses uhlujuL'Iy uvlt 9 lie prox¬ 
imal l llird of Lhe fem in Oil Ikie medial t is peel ul I he 
Lhigh. Il Ii Ci just in fronl Lif llw small LauL peclinuiis 

muscle. 

* I lk 1 mecygeal aiifry pressure Jicie llutwcs haemorrliaigL 1 
from she tail. Is passes backwards along the underside of 
lhe tail. 

l<niirini| mlI snips hl'ceiiinL 1 . by CMMrklinf all the arteries 
yiny bin lkI In ;l wound on a limh nr tail; 

* Place tourniquet a few iikhes ahove the wound. 

11 Fix iiL firmly around the limb. 

* Adjust uniil she pressure is just sufficient Lo stoj? haernur™ 
rtage. 

* Ho not leave an animal unattended wish a tourjiiqi«i m 

p1*CCr 

* Ai so4in :is bleeding is controlled,, other methods of 
ImeinListiLus idiouhl he allempledj 

Tourniquets should only he sued if hMAorrhngt ik 
severe and cannol he controlled by any other meatu. If 
no euslom-Tiiudc loamiquel is available, o« can be fash¬ 
ioned hy using a Lhick clastic band, strong blindage, piece 
of vnatcriaL rubber lubrng. or narrow bdt. If improvising a 
toarriiquel. a haJMiilch I slit k rod bal lpoint jwi) can lx- 
tied igiunal the skin und twivtcd if she soumiquei needs 
to be llthUiHd. 

Nursing care 

Any haemorrhage should k- regarded as seritnev, for u sud¬ 
den or severe loss of blood may i itmuIl i n dcaLh. I.ven Oighi 
haemorrhage that con l in lies owr u period of time may revuh 
in sufficient blood loss to Jeopardise life. 

Open wounds 

I his ii a vbiWe hreiik m the surface of the skin or rnucoui 

mein bra ikes. Open wnunds eiin be eUlsf.i fil'd as; 

■ Inrhvsi - don cue with ckarly defined tdffr, 

m l.neeraSed irregular in shape, jagged uneven edges. 

* Fmieluri' - srra:ill. skin wound lending LO a naiTOW ]KiK- 
1 rating LradL 

■ Abrasicii - graxe wound not peueiraiins i hu ensure skin 
ihridintHi 

■ \iuLswin in Gaps isLill assuehed Lu she body) which 
have taxi torn irwiy from lhe umkriaeath lisuut 

Treatment 

* Ancsl h,iemorrltLiLL- 
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* Treat tot sHucflc. 

* Clip hair Iron urauihj the wound. 

* Remove any ctMita minuting foreign todies t pi i dirl 
hail). 

* Remove the cause of the injury unit-**. it k 

A deeply pensi ruling foreign hndy. 

Penetrating tiKcbcEC wdl, 

Penetrating ihe iibjnminal wall. 

* Cleanse the wound (iimiune ^ ii h isuwhic sWrite saline). 

* Dress the uouihJ (use a pnledive pi iiaicL si mk nun 
adhesive wound drciflivttpji 


Nursing care 

Wcundi wuLh penetrating foreign N>dies n»y be detned 
using a ring, bandage. If the foreign tody protrudus jl p* 
advisable to ml ii off dore to Eh*? uxu-Tniil body wall 10 
avoid further trauma before pin cement oflto ring dressing. 

Never w collon wunl lit giuasi; swab*-dhreeily on an open 
wovnd US Ebej will slpfk and iLintamnkilC ilk; wound. Do 
not use* nr adviw owners u* use, aiuisuptic ointmcoits unlcs-s 
they u re wRuHt in watrf. 


WOond heating ( Table 4 . 16 ) 

First intention healing can only lake plate in incised wounds 
where the edges remain clow LofKlfaer. 1 his may ht achieved 
by stitching or bandaging while hea.li.ng Luke* pbet. 

Cjianu lotion 1 issue usually hmh lacerated. suvulsed and 
infected wounds and the repair pcw»s may take several 
weeks, am ihif wound edges arc widely separated. CluAcn 
Of LL'lk are produced on the nposed tissue of the wound 
and they multiply rapidly to form areas of granulation lis- 
sue. There areas gradunliyeapinid 10 cover tire entire wound 
area, growing upward towards the skin surface level. When 
it is level with titc n/rfoer, new eptihclial tells can spread 
across the top to complete the healing proccai. 


Factors delaying wound healing 

■ Movement, 


* Infection 

* Disturbance in nreulalion 

* Sell-trauma. 


Fractures 

1 hi* i> a forcible break in the continuity of bony tissue, i.e. 
list bone is broken. 

Fractures can be clasailted according to I he damage done: 

* Incomptetc fracture - the tone cartes: is broken on one 
side but not broken in two pieces. 

* SJinpk- fracture - bone broken cleanly into two picas. 

* < 4iin |h iiaiul htdut a wound i* prerenrt between Ihe 
fracture iirwl the '.kin lnr mucous raefn tomes). [(flfecLlon 
is often oj comptknlioici of ibis type of fracture. 

■■ Dwi(dinted fru«rl urp - impnrLmL struct, ur» Lir organs 
viirrnuiulini' Ihe Ira e I u re Nik - are dankauecL by Lhu bone 

fragment* (e,j. blood ws^h, nerves, spinal card, lungs or 
bran). 

* t iniiiiiinuiL'tl fracture - lots of hone fragments a.1 the frac¬ 
ture site. 

* Multiple Ihctnv one hone fracture in two or more 
pieces wture there is on, appreciable distance between 
fracture sites. 


A fracture ma y he described hy using mcrul of the ahnvy 
terms. A fracture may be simpk because ihe botw ss bncpkiin 
in two piece* but also compound because the sharp pmsi- 
nul fragment has penetrated the skin. U may alw he com¬ 
plicated if I be iburp distal iTagflieAi damages Local structures 
or htood vessels. 


Clinical signs 

■ Pain at or irear tire fracture site. 

■ Swelling. 

* Lou of function. 

« Deformity. 

* Unnatural mobility. 

- Crepitus. 

R^LhiigraptLs aid diagnoses. 


Table 4. t6 Wound heabng -.iV ■,• r [C 

FLrfiit Intfintion 

(iranulnllan 

Incbad wnurida, sMup^e pu^ctunp wound* 

Laantri antJ mlected punefejn® wound* 

Mgras rrl wound 3iay dob4 r O^U , er 

Wnund cdy» asru mdtiy sfipaialed 

CBtWpW In 7-10 days 

H*fllfTOCan l^fcB w*PM W morrths 

Nn in Indian prcsei't 

Wound ofiKn ii^eeted 

Mi^iriai SGBfrtno 

Scarring «S ^bpnsjM# 
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Treatment 

* Ckan wounds - llmh with slmte saline. 

* Minimise mavenfiii — cunline patient 

* Control hamuoatli^ge pressure nnii pud dresstngs. 

* Support lilfelh fracture - (#<? TlUc 4 J7X 

* Analgesia. 

* AmijhjcHits. 


Nursing care 

It is really only pi*tflc*l ip support lim’h fraclum. Support 
for the ffiiLit uil - ii^ llIlI be applied i\* soon as possibltMo limn 
movement and pneuem further damage However, splitting 

should be abandoned if lL is impossible u>i|]|OUt II Struggle 

pnnfDkiD| the jdlmI In thrush imiund viil§ do j| more harm 

4li4m the splint Will do good. Such animals are hvsl l;>/pi. slUh 
warm and comfonublc uniiL professional help is availably or 
eitiIi] the uninml has culmed down and ul iIL alkmr a. ipItnL in 

he applted Without 41 Siruggk. 

Disioca tio nfiuxatfon 

This is persistem dinplnomefii of Lhu annieular surfaces of 
I he Hones which form d joint. A partial di\pluoernient of the 
arucular surfaces ill (he hones which form a joini is called 

subJuiulmn 

Gintcal signs 

■ Pain on manipuLmon. 

■ Swelling 

* [j«jw of function. 

* Defoftrtlii*. 

* Usually a fleets carpus, tarsus, hip joint or pstellfl. 

Treatment 

* i*? not ntltmpL u> reduce. 

* Cold compnets. 

* Apply support hund-ape. 

* Analgesia.. 

Sprain 

I Ins is it join damaged hy overstretching the synovia] mem- 
hraue. l.iijamtfnLs and soft tissue may h? damaged m the 
proofs hut ihe join i is aiielAitlriCBEly comet. 

Clinical signs 

* l l inn. 

* SwtUhg, 

* B.tws of i iiiKiCmn, 


* No grow deformity. 

* Usually jfleeLs diouldcr* slifle 8 carpus or tarsus. 

Treatment 

* Res I, 

* Cold o W yn a g. 

* Support hand-age. 


IRH-is si retching or leariny of nvutek ftr lend™, 

Clinicaf signs 

■ .Sudden loss of us*. 

■ Tenderness 4i nd swelling. 

* No defmnly. 

* Usually 4ilFecls muscles of Lhe legs. 

Treatment 

* Enforced rest (splint if naoeuary). 

* Cold compress. 

* Suppnrl h;n&d;ijce- 

* Wanci Lssmprras (luuger-tenn use). 

Ruptured tendon 

This is pa rim I nr complete 1e4ir of a Lawfcm as a mull of 

direct Of iiklinidl trauma. 

Cfintcai Signs 

*■ Lameness, due to loss of support. 

* Unusual lout kg CCrtfOmiiEion. 

■ Flexor Imdon injuries l-Iioas of ihv ilfcdcd loes stick 
upwards (budud-up tiwj_ 

* Gastrocnemius- Undou - hock sinks JownwarcU and unf- 
rn-i.il TA-alkt vulh Lhe meujidrsus on Lhe ground {katiguro 
loolj. 

* Torn ends of tendon* may bt palpable through ilie skin 
or vm hi? Umniph a wound. 

Treatment 

m i' lush wounds with saline iirul dress witilt sterile dtftai^p. 

* Suppiwi hgndjge dry to position the lc£ so Lhe cuL cuds 
of Lhe icikSun slay together^ 

* Flexor tendon injuries - keep 10ft flexed, 

■ Exlemor lentlon IB juries — ketp fw>L in normal position. 

■ Gastr*xnemaus tendon injuria - keep hock e7stCfld*d 

■ Surgical intervention bo repair rupture. 
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KEYPOiNTS 

» Remember the aims c4 Pirst aid are 10 preserve lire, 
prevent suflenr>g and praveii? the situation 
deteriorating. 

* Be aware that owners faced with emergencies 
inryotang their pets are often in a slate ol panic. 
Always remain calm, sympathetic and patient, 
white* being specific, clear and concise. 
Remember that injured anima*s are usually 
frightened and shocked and nead to bG handled 
and restrained in a way suitable lor their condition 
Always fry to b* r«ady and prepared 1<x an 
emergency bGlorc it arrives at the surgery 
Triage should ho used to prioritise treatments. 
This applies when raced with multiple 
eflvergetKies or when an individual patient has 
multiple problems. 

During the primary examination remember to 
record all infermatien accurately. 

The assistance of a veterinary surgeon must be 
sought as soon as if is reasonably possible. 


Further reading 

IfottiLplui, A, M. ( 2001 ) SmuN Ariwmff OntetgMtc} i mrf 
Cfiihui Out. W. li. 7 uuikU.ts C&filfttny, PhUudulhhiu, 
Ptnnsj'hTinBi, 

Plunk m. -S. ,l (2001) fwnefeq.' ftwrritonw for fkr Smalt 
Animal VHfrmarm, Himul PuMbbol, Londurt. 
Wingfield. W 12 (1997) I'rttrmary Emergency V«Jw«ir 
Seems* Hanky A Bdfu, PhiluMpliiii, Pyimsytvanui. 
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Occupational hazards 

R. Butcher and S Bowden 


Learning objectives 

Afitr studying dm <chapt€r. stwknis shtmld he ubfc uk 

* Identify l he bjidalion thm pen ;> ins in v^eri^ury 

priiclite. 

* IK^-tiIx: ihu Jay r^iuns of Health a (hi Safer) man- 

* Discum the procedure for deuling with lirst aid and 
accident returning. 

* Desc ri be tiv>u to carry oul a risk a Hew men [. 

* LLb-i tiie categories oFhazards in 41 vdertury practice 


The laws relating to occupational health 

Thy very niilLiFt uf \ LTk-miiLry pr;iUiL\r tfU$fifLi that ft ls fiT. cli¬ 
ents and visitors can he e\pusi.’U Lu puUcii I iul hu/urds such 

I hill accidents arc possible. The I kullli and Safely ley.isla- 
\im aLCdiipis to realce ilk: wnrkpbjae as sjfe an environment 
as possible, by cnsamig that practicesexamine their working 
procedures and adapt Litem to reduce to a minimum the risk 
of exposure to hazardous material* or circumstances in 
which. ucLfcdcfils can occur. Even so. accidents will h-nppen 
and practices should draw up contingency plus lo deal 
wilh them. The legislation also miikc* provision for I he 
recording 4 itk1 reporting of dKcam and injunct llil occur 
in the workplace i Reportingc of Dismci and Danserous 
Occurrence Rcfulalkms (I 9 M) (RIDPOR)). 

Il is important that vciLvisiafv, nurses are faradbr wuh 
HcaJth acid SaJcLy legisLiiiun. noi only becauw they have 
specific obligations as employees but also because they may 
become involved in formulating ills- practice policy or ensur¬ 
ing nJiai other sliIT adhere to it. The two most important 
general pieces of legislation arc the Health and Safety at 
Work Act ( 1974 ) (HSW \ct) and the VUngemeal nF 
Health and Safely at Work K-uufiuiimt, ( 1 W) (MH 5 W 

Kfjililnlanns |. 


The Health and Safety at Work Act (1974) 

This Art applies lo alt businesses, ho wowr snail., and relates 
to all penunt in ihc workplace, whether employers, employ¬ 
ee* OT visitors. 1 1 sl-Is nul the sport lie iduli-.-- nf hcriTi emplny- 
cts liskL eElipliiyees. iind ifKtiCfllC* I ha I the ullimale 
rcspoiiuhtiiLy rvsls wilh the senior parliLcr of [lie prucItL’i: 


Tlie general provisiont of ihc Aft dictate iluii every 
empioyer should ensure that; 

1 1 1 PmpcT pnv, isimi is made to esLahlLsll lak systems of 

work- These should he written down as Tjucal Kulo' 
Lind, he displayed on Health and Safely notice boards at 
the appropriate work station*. 

( 2 ) All equipment is adequately vnaintarmed in the rn-imt- 
l4un urcr’s spnAntion. 

( 3 ) The premise* (including vthkfci) should be kepi in a 
goi>iS state of repair urnd udequile altedlion given in 
proxHlinjt safe hrh or ejiil m thnei of emergency. 

141 A|| article* and -m hvluncfcfs used wi I hi ii Lhe priLcLice 
should he handbell, stored and InumporCutl in ;l sale 
manner 

( 5 ) Information. insErucliori and supervision of citipliKYces 
should lie carried out regularly, 
rfi) aLI appropriate protective dcriJhing ii provided (he of 
charge. 

( 7 j A satisfactory working environment is maintained with 
adequate facilities and arrangements lor employees 1 
welfare at work . This should include adequate washing 
arul toilet facilities as well as a separate hygienic area 
for re $4 and refreshmcnL 

(8) AppmpraAe Aral aid facilities. are available AM 
accidents should be recorded, and the more serious 
ones reported lo lhe Health iind Safely Executive 

*hsl:i- 

An employer with fiw or men employees must prepare., 
and when necessary revise, a written Health and Safely 
rtjticy Slateinenl This musl outline the general poibey -of 
(lie practice, us well as listing the general duties of all 
members of lhe practice, Il is nece«urry to appoint Jin 
wntingj individual members of slalf lo jobs with specwil 
ic^poiisibihrid^ fe.g. pfuetice saleLy offleor. fire officer, lirst 
aid OfflkMP, ule.}. providing '.vnlLun jnh %pcuiliL - j|inns fur 
lilMI! posts. Lt is LssCiiliiil llul thti MiilcmL-nl, ;nul any 

rev isiem. i* brought to ilk? attention of all employees 
The HSE document Stating Your Jftfihwu - Gub&mct m 
Preparing if HmftA md Sahn Polity Domment fur Small 
Firms provide* a useful template with blanks chai can he 
completed hy ihe individual practice lo ensure they are 
complying with the law. 

The Act higliligtiK llx 1 responsibilities of ati employees, 
whn must: 

i l J Tii kx Ten,soiiii hie tare for lhe health and safety of i hum- 
selves. 4irvtl o-f other persons who may be affected by 
tberr acts m orabeioiH. 
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(2) Cooperate with Lhr employer so lur as ii is neHsur'y to 
enable iiny duly or requirenKfil under the A-ct lo be 
performed nr coopticd *iih 

H l Nju interfere. radkfe&sty or inleiuiorikilly. with anything 
provided m i he mlWttft of health, sufcly and welfare. 

TheM hroiitl, guidelines in tihe Aft sire bighiighled on a 
puMlL-r and kiilk'L produced by i\K Health and Safety 
Emuii^ |HSh] imi.il led JAmM «iwf JLtw H'&ai 1 

Kdci SAtiNU A'AMir. The poster sluisiJd he displayed Oil tlw 
practice ritfLice hoard arid the leaflets -liquid be provided, In 
all jlaiT. 


Management of Health and Safety at Work 
Regulations, (amended 1999) 

These regnlaliiotk* Nisid on the HSW Act and inrctudc duties 
lo assess risks and ensure that the amnfenwnls Hot HcaJlh 
and Safety are dfectave, It requires !h^ fallowing stcf»«s: 

* Planning, 

■ (^rfitriLiuCHin. 

■ t'onLml, 

* M nmLuriTig. 

* Rewcw. 

These regulations sires* the- nquerenHiils for hulth a-ar- 
wilbiUi'. The- essential dement of ihc effective HLandgamcnE 
of Health and Safety is a thorough Risk Assessment (see 

belowL 


Additional tegal reejuifoments for specific 
health risks at work 

Alihimeli llu HSW Au and the LSI HSW Regulations pro¬ 
vide Ik oiwtall framework, there are some specific laws that 
relate Lo particular risks and the Special Waste Teguftatioii^ 
I'Wf. (as amended I. The TequimncnJi of ihs-s laws musi he 

incuipmilaJ m the overall Hetrick and Safety managfeniem 

pLiin. for Lhe prtctktr 

In l^lIi. 1 lEinifi lii iIiCm: major mg ill a Li ft it*. it ziimnIvi ftf Ollttfh 
have rclcsanee to ike put lure i<l Heal Ih liskI Safety aifcd 

some of these art- considered in Chapter It (The Law and 
Ethic* of Veterinary Nursing). The following paragraphs 
hiu.Jdii.glLL uinc of 11 k particular provooiu of these specific 
regulations. 


ionising Radiation Regulations (1985) 

These apply specifically to the lnzaidE tfHwinled with 
radiography and are deal) with in Chapter 24 
I Radiography! 


SPECIFIC HEALTH AW SAFETY LEGISLATION 
OF RELEVANCE TO VETERINARY PRACTICE 

* Special Waste Regfulahons (as amended} (1396) 

* The Fine Precautions Act (1971), 

* The Control od Pollution Act (19?4)_ 

* The First Aid at Work Regulations (1901). 

* Hie Ionising RaJation Regulaliorts (1965). 

* The Electricity al Work Regulations (1969). 

* The ErreiitHiffie-nlaJ Protection Act (1990). 

* The Manual Handling Operations Regulations 

ow. 

* The Health and Safety (Display Sown 
Equipment) Regulations (1992). 

* Tb@ Reporting ol Diseases and Dangerous 
Occurrences Regulations (filDOOR) (TB9S). 

* Chemicals (Hazard Information and Fackag ng lor 
Supply) Amendment Regulations <30 Q2] (OH IF 1 
96). 

* The Control oF Substances Hazardous lo Health 
(COSHH) R^yulattons (19BB). 

■ The Fire Precautions (Workplace) (Amendment) 
Regulations (1999). 

■ Persona! Protective Equipment (PPE) regulation' 
(19S2) 


The Control of Substances Hazardous to 
Health (COSHH) Regulations (1999) 

These KeciLlaLions were? introduced l-ii specifically cover 
lltt inutiugCifteiit Ilf rides ass Lit cal id .I h h;i/;irduUK sub- 

Stances afld rduie tu ;iil pharmaceutical products ;md chi?-* 
mica Is used in ucbcrinuiy practice. frlunufeeturcra Abould 
supply COSHH Husud Data Sheds with all such pro¬ 
duct* to help the practice IbmudMe their C OSH 11 
AmwvnCr This is "amply piirt of the Ri^k Asawment 
(kaiumdcd by !h? MHSW' Regulations and will be dealt 

ivilh heluw r 


Clinical Waste Regulations 


The prindpuil rcguljtbnnh re^Hin|! to ill is subject ir the 


C nalrcil fit FNilluliim | Airu'niliiiDi nl ! A?I (l?74k Tdgelher 


they reguliire Lhe corT^rl ^yregjiii^n, storage, irimsler ymd 
l'VL' ri I nil I Ul’nI i iL'. l I'.mi 4>l vs jsLu prrMJuLTl ■■ pfiidiiccd nl I hi* sur- 
Ju:;.. [tic ’AiisL u pruduccd llL vetetprjcliLirs nUust lit: 

ikshiAfid (dinicaJ waste, sharps'. spoeiaJ vmte. cadavers 
and indtLsUiiil wusEek labelled and disposal of correctly. 

□Meal i*ahtL’ includes all wrac Ihal consists wholly or 
partly of animal lissucs., blood or ertfaer body lluids. c?tcre- 
lions. drugs or pdiamceuticiJ products likely Lo be hazar¬ 
dous to beallh l! should- be cqIIhIhI and siorad in Appro™! 


L~<»lnur-i^:KltMJ plusLiL: ■;LLk.s {yulkm wilh Ehif wnrds TlinlLial 
WLiilts' .md ibt 1 niinn u dt iHl prucliLC lL’iitIy pmiLcd mi eIlc 


OLILside). 
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^Shu.rfi%' i:> j special eaiegjpry of clinical waste Lhat 
indude.i (Mtd needles, scalpel bludc* or nthci slurp instru¬ 
ments. I Jioc should he distniEtkd HTimcdiulrh after lJ\l\ 

ini47 ttwfoJ yellow plastic mbs that can !v se,ikd once 
lull. 

Special waste, u funhereuLegon, utFd'mical waste. includes 
bottles jiid viala coniansiruiiftl with phurmaeeutieul pro- 
dluets. These loo lire stored in specific yellow plastic bins 
Cadavers arc leehmcally clinical waste, ^iTicI interpreta¬ 
tion of (he law would cause problems for owners who wish 
lo bury their pels in ihcir garden The Pcparlrnent of 
Environment Management Paper No, 25 bales’ 


Pels deceased nt a veterinary practice rerouan I he property 
of the owner sind may be diapered olhy die owner within 

Ibe cmiilace-nf ibuir dwellmg in lh«r uupociLy as j pn 


v i lLl‘ iriLl isiduill w il llLMLl breach pf d u l \ of Caw;. WJicil I he 


pcL suffered Ik mu iul ink el k i lls disease Of for other i lu- 
sims may he signal iL-andh Ika^nchsus, then h alujiiki he 
deals wiili by ilw veterinary surgeon as clinical wam\ 
Low hazard deceased pets should he classed ns non- 
cJinical commercial waste where the owner requests 
disposal by the wlermary w|mii who will be subject 
to the duly of cu re 


This is of importance fo the owner who wishes to bury ihcir 
own pci in their garden. 

The remainder of the practice vreiaU: is regarded us r*m- 
elinteal rommtrdaJ waste. This is non-hajardou:- and can be 
removed by I he local authority or other registered carrier 
fan appropriate diurge may be levied for the sen- ice), 


Segregation and storage witdin tde practice 

Thu p'nicUiL'c nia^l luivu ;l -UricL polie;. on I he MJ|rrug;illOfl of 
WasDt. J li be practiced 111 is ruusl allow for I lie falUOfdia.DL 1 
disposal uf material after use arid hence llfcfc inusl be sulfa- 

cient reccpteckH to allow for segrega i ion at each work sca- 
lioti. This should also apply to- practice vehicles. Prior to 
oolkclion- dinical waalc should be stored in a secure place 
within (he practice. 


Transport and disposal 

(Innual Waste !■? cnlJeetexL hy ;i registered tJirfufT in ;i 'dedi¬ 
cated' vehicle. licensed specifically for the tfanspciri of dirw 
ical waste. It is transferred to ;i liouis^d plain when: final 
ddspcwfl] is achieved, preferably by high-Lemperulure Lncin- 
6TBitton, Each collection (or batch of collections) should N? 
uccumapfliikd hy the uppraprialc eertiIkulion and copies of 
which shiiuM be kepi hy the practice, 

I lie rujulai iOiLv pkiev :i duty 4if euii 1 on llw producers of 

clinical Waste to ensure iJiat, front production lo aitmiuie 
disposal. the waste is dealt with according id the- law. fhe 
practice itself is responsible for checking that both ite car- 
rier and incineration plant have the appropriate licences 
1 ideally keeping photocopies foT sLs own reconb). 


Genera/ maintenance of buildings and 
equipment 

11 is impcMiuinl lihal ;ill h-.i- 1 -.i iritjs iitl Lirpl in a £nuil *. 1 : 11 . 4 ; nf 
T-cpiiir, ^^peciutly uilh rcgiird Uy uloeLrieuE ur ^;k irisL;i il;i Iioiia 
und filling k. All equpjimjtfnL |'Xnjy rniaehimpi, ^ 11 u i ltt-. C J i ur 11 lt 
miK'luiHc?. ;i uLneLiVL-s, ete.) hHli ijTlI be re^uLirLy 
Lie-eusdi ilu Ln ilie lYi.mul ucLunrr s nfcoinmeAd^Uodts- and ser¬ 
vice racflfdi should be kepi. 

I lie t.luL-irk-liii (it Work Ke^uidliims % slate that ull 

ayaleras slbuuld be nLimrai iu.d so as u* prevent^ as fur as is 
reasofiably practicable, nil dangers. USE guidelines on 
Jiuiintaining portable dcetricol equipment in oflkes and 
olher low-risk environments recommend a reguhir visual 
inspection and recording system. The frequency of inspec¬ 
tion is ekptnuLi'iiC on the lype ul ml| iaipiriLm.1 k the 
linns ranging: 1mm every nu^nEhs firr hand-licld 
eqij.ipniL'iil Lu t-very Z yenrs Ibr >UI»e tqui pineal (e,y. 
ph<jLneLhpiL’rs|i. 


Fire precautions 

Adequate pmutions should be Luken lo avoid or combat 
fires* This is covered by the Fire PrecfuiiftoM Act 1971 and 

involves: 


(ll The proviuon of adequate iirc-iighling equipment 
tadvkc needs to be taken on I he correct otinjLuishcrs 
l ur dillfeitiU woefc fUlfrifiS^ ilffll ihtfw sliouskl be checked 

reuuliLrly). 

<2) An afciTill system, regMlilTty VtiiailfLAinn). 
t^)- Wulhsignpnsled emurgeiwy tsils. 

I/V| I-.eiVlt UL“ILCY ligli I mg. 

(5 1 i lear locul ruLci sEial! ag w Ini i to do i» mi -c o| ii ru. These 
should be p^^ited in strategic places, and rernforopd by 
regular fire praetkes. 

(ti) Care in the storage of mflamaubk and evploski: 
Tnalernl. 

|7) The ptotowi! of fire doors where appropriate. 

t cjiEhL-r lo i bin the Fire Prisialions (WnkplKc) tAnicnd- 
niL-nii ttL-Eulacwins (l*Wj tpedfy u requirement: 

(1) For coni|VLL-Bii assislariL-c lo ctenl wiili gunenLl fixe 
safety risks. 

(2) To provide cmnplaycH with information on flic provs- 

HDEIE. 

(3) On employers and sdf-employed people in a 
shared work place lo odoperabe and e<K.irdinate with 
others on lire prov Larins and to provide outsi.de 
employerv with enniprelwnsivc irfitninatioii on fire 
provisions. 

The practice shoakl up^x^iiii a lire uEflctT CO oversee Ihese 
provisions. Very tillable advice can he obuined from ihe 
local Fire Prevention Officer. 
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Oxygen cylinders and other fiammabta 

substances 

The IISK dwumtnrl Sqfr Wwktiis: "ittf Flammable 
Sub*tmm 1199?) hishSijfiW ftvc pnwiflks when considering 

■A'4irlc|n£ xjif^ly with fkimrn^M^ suhsla m■.-<*% |'VKT'S’): 

* VgnliUiliLin. 

* Igniluin. 

* tufilairtrihcnE. 

» F.AL+iaB'l^L'- 

* Scparaufltfi. 

Spcvial ■LLlLl^iidcr jEiun should he gjvttll tO the LfafLSporE a fid 
yU'iLiai.’ td nxy^L'in cylinders-- ilIl-zIIv they should tv.- stored i n 
a lucked LTHtf-lrUL-liLin away frpffll die main bdilklilLg. 

fttrfecfttyi of p^rsp.n aga inst physical 
attack 

LIji foriunuccljy- veterinary prueticfs lire not immune from 
Lhe attentions of crimiRals. Nurses or veterinary surgeons 
“or call' at night and vreekeRds ire especially nLlnemhlc 
-4IT1C.I 1 1 might be wonh irw;nrpnriUing personal ’panic hut- 
tuns’ inlo I he practice alarm system. TltC IlhtjS Crime 

Prevention Officer may .give useful Advice on ihh matter, 

11 ies. wise In have a practice policy of noting names, 
addresses, pliude riuilihcis Q(f L-iicn !:■> being visited. Stall 

icienlhcrs should Afuvr ev» cutL uiL a visit VvillluUI informing 
otllL-B sLuJT of their w JlcrealkiUts. 

Fj/s? 3i i o l and reporting accidents 

First aid 

every prevJtMlun. ACCT-deuls wlII Out:ur. The Find Aid! 
■I WnrL: Appended C mk 4if J^ru^Lier nnd Guideline* t I.VJ?|! 
sIjIls Hhe req uircmrenE lor a sui l^ihly nicked Jeecwible firs* 
-id hole, and Lhc appuiiunicnL of a nominated firs* aider. 
There are no hard and fast rules about llve contend of die 
ftrjt aid bos., hm ii must refieci the number of staff and the 
typo of hazards encountered. 

The pcnk^anel. respcmsibl'e for first Hid iftcliwic: 

fit A First Aid Appcbnled Person revpcmsihle to lake 
charge when someone » injured or fulls iD P indudinjg 
calling an imbalance ilrequiredl, They art also resptm- 
sible foT ifiaintainirig nnd sEueiin^ Lhe limC usd bn.v and 
en-nmnig I ha I rcoinfls Lit accidents arc rceu-fdC'd lit ihe 

jLLidujii htiLhic. I lhjy dfcunldl not aiiempl to administer 

llrsL aid. 

ii ^ A qualified hrsi aider - this person must have attended 
an HSF. approved training course and hold a airrenL 
Firat Aid at Work Cemficak. 

The recommended numbers of lirsl ,ud personnel few a 
'medium risk' businm is given rtt Table 5.1. Clearly, in 
veterinary pnjpttice, availability of SUIT during different 
shifts should be taken intt* as well as the fact thaL 


Table &.1 Reoommpendalion^ lor numbers erf first 
aid staff i 

Numbc^ of 


employees 

Suggested firsE aid stall 

< 2 ® 

Hi ^ - Hb— ^ 

teast ixie- ac^msd im aid persen 

20-ICO 

At least one quaif^d lirst n der far r.-.-nr P ‘ Ml 
enialayecs Cor pari: Iheredl 

>100 

On® jBdtVtowi quilted ftml-alifer lor every 
■iridriKHTtf iqfltpivsons 


rlienK attending Ihe clinic may significantly increase Lhe 
number of people at risk at any one limr, 


Recording accidents 

1l U the duiy of the practice la ixtord alJ jL-L-idc-jLLi and 

injuries, that OCCULT. All ai-tlulcr'il book apg?.rcKVL r d by li.SK 
(Farm Bl SLO) Li available i/ufrt HMSQ. The ijifonifiutmrt 

that tt to be recx^rdcd includes: 

ill The full name, address and oesrupatian of the person 
wht^ hud the uccident. 

l'2) The* signature (with dak?) of the person lillinig in !lw 
book. This mvM also include Ihe Etddrcss ami occupu- 

lii.>n if Ihe person u ditfemnE from (Ij. 

(Jj When iind where Lhc aecidcnl happened. 

|4j IX"Uiilh ahijy'l lhe LbIU.-ht erf lhc acddenL. Kocuid lIcUiiIn 
of arty personal injury. 

I S i ] nd ii.dk whirl her the injury nccd > el> be fcpoiicvl. li icier 

RIDDOR. 


Reporting accidents 

Undci* Ihb provbMu of KlBDOk (IW5|, the pnartke is 
oWiged io report certaLn serious events direct to ihe IfSF. 
These can be broadly divided into three caiegories: 

11) Major or fatal accidents. 

(2j Three-day" accidents. 

(3) Dangerous occurrences iind near misses 

Vlsijiir nr Tgrl jjR tH.-cidcnt's musl be n^p^jrlcMl \i \ as po-ssihlc 
hy Id'jphojitf, fiiKlhmifti by written LLmlinnaLion wililiii 7 
Uuy.i cms 14irm 1 SI^ Maim accidents arc* defined aS. 

(1) A fraeLurc of ihe skull, spine or pelvis. 

(2) A fraeLure of a Long bone of the lim b. 

(3) Amputation of a hand or loot. 

1.4.1 Loss of sight ol'-iiR eye, 

(5.1 Any olher njcddcnL whsch rcsullv m an injured ivimiii 
hcing admilksl inlo hosfHtM 1 a> an inpaiicni for more 
Elian 24 hlmrs, imlcss only detained, for obrerValiCHR. 

Faial BDCHhnlB indude those insiance-i where a him lily 
occurs within I year as a milt of an oripnoE accident a* 
work, 
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‘Three-tof 1 awiihTits relate to abse-nras- from wort for a 

■ 

mbidfflUffl of 3 days as :i pe*uh of an accident. al work. The 
131 ISS will notify ike HSE, who in turn will require u written 

report I re hi i iIhj piacticv. 

I hirru is a lisl flF danger fleOTHKIK that should K- 
rcperld it* the i J5H tl-umi. F-2SHXS| whether or not an injury 

occurs Tbw Inducta 

(1) Htpiusion tVnLifc a gas cylinder or steriliser. 

(2f Uncontrolled release of substance (including giise^. 

vapours and X-rayi) liable to be huanftouEi to health, 
(JJ Any escape of su balances that might result in problems 
due to inhalation or lack of osygem 
Any ca^cs. of acute ill-health that couM have resulted 
Irom exposure to pathograa m infected materia!. 

(5) Any unintentional ignition ftr bcplorim. 

CSee also Chapter 13J 

Manual handling procedures 

More than a qiLuitLT of ilk: accidents reported each year to 

I be £ii forcing a ulhuril ies arc a&SOCia led willl manual kalkl- 

liny . i.c. die tfarasperlmg or supporting of Loads by hand or 
body force. Indeed, statistics, published by the USE indicate 
ihat this may be as high as 55% for those working in med¬ 
ical. veterinary and other henlth amices. Sprains and strains 
ari*c from ihc incorrect application and or prolongation of 
bodily force, four posture and ssccvsm? repetition of move- 
ment cun be important factor* in their on*rt. Many manual 
bundling injuries are euruuhilire rather ihm hemp truly 
allnbutaMe to any single hairelhng incident. 

File Vtnniial Himilling OpiTiiitiiims Kr-gululiiHis |T*N2l 

Cxp:i ikE im Ike; general provisions of Lhc NSW Act 11^4| 
in lih is regard. I ha USE h l i•. =>k Id Ifmtnoi - 

fjirMuwi i v H.yj RrtfufalisMtx tkai ly mil lilies the requirements 
and application of these refjjjJaticMii. The general provisions 
highlight a hierarchy of measure: 

(1) Avoid hazardous manual handling operations so fai us 
is reusoiLahly pracLicabk. 

(2) Assess any hazardous manual handling operations that 
cannot be avoided. 

(S) Reduce the risk of injury so far as is reawmably prac- 
lieai. 

Assessment of manual handling procedures 

Though I hi 1 USE Guidelines give some pructical help, Ike 
regulation* set no specific requirements such as weight lim¬ 
its, The importance of an eryhiMk approach to the assess- 
menl til u ;ich proetdure ^ sLrewed - giving considcral ion I n 
Ihc lush, Eiic hull, I lie 1%11-rLini! 4 . a n■ irrimnk'iii!, [lie individual's 
culability ahd the iLJ;iti-.Mkdi ip bcl v, ccri diem. The iriIcisLuhi 
is to lit tbc operation to l III- i rub vidua! rather than the dihef 
way around. 

Fodon to be considered in making un OBKacnmt are 
Fully espbuned in the HSE Ouiddinaand qjerilic references 


to some problems in veterinary practice are made when 
carrying animals, for example, the low) lacks rigHlUy. 
there is a concern on the purl of the hand ter to avoid dama¬ 
ging the load and Hidden movements of ibe loud add ;.lo 
clement of unpredictability, All Ihese fade re «xvc to 
increase the likelihood of injury compared to handling an 
inanimate load of similar weight and shape. 

It ihould be realised that an individual's physical capabil¬ 
ity varies with uge. the risk of injury being higher in the teens 
or above the age of 50 years Pregnancy also bus sipiifkant 
im pi icil lions for the risk uf nuinunl bundling injures. 
Hormonul change* can affect the ligareenth lnL-resising the 

vU‘«pLihi|i1y Lu injury; and problems may irrtcrfease 

m pregnancy pmgress^v Particular cure ahoiiUi aLsu he 
taken Tot women who may handle knudl during iliu 3 

moiilhs Solhisv my a return Lu is u rk aflirr cliiUlhirlJi. 


Display screen equipment 

Posuble hazards, aiioetated wiiJi the use of display screens, 
are thu^e kadine to muscuk^kdelul probki^ei. visual fatigue 
and stress. The kkctih^xxl of experiencing these ss related 
mainly to 11k- frequency, donation. Intensify and pace of 
spells of continuous use on the display screen eq uipment 
The HSE booklet entitled Dbpfay Scmn Equfptmii 
Work - Guidance an Regidalioas clearly outlines the provi¬ 
sions and requirements of (he regulations (c.g Uk provisiem 
of uppropriatc eye and eyesight beets for designated 4 opera* 
tors' ii nd "mren’X 

In gencrnl it is very unlikely lliiil many staff working in u 
vcleTimiry practice wonld he dwified us 'operators' or 
"users' under the prnvisio-ns of the regulations, since most 

cd I twf display #Cre£|t work p irnWittUHciit, 11 iTii l'v-lt. Lhe 
guidelines dn cbve useful poinLs to CftllSldeT m rekllkm 
to Ike phy-vieal luyuul tit [lie nark slaViOn Li^hlang, 

WtrtCt pnsiune. layout of strcwi and keyboard. cbc.J. Such 
ex^iisideT.i I ion.* wnuld be purL of llio niirinuL Hcu llh and 
Safety ipsessmeni irrapetiive of wheiher ike specific 
I display Seneen EqaipfOenc Regulations apply . 


Risk assessments 

The Ml ISW llegLiliiiiLni'i.Tcqitire tbnt ult employers and self- 
employed people assess, the risks to workers and any othere 
who may be alTected by their work or busim™. McMwr, 
those who employ fixe or more employees should record the 
sigmfioint lindings of that risk Hsacsmml The five basic- 
sLagc* ihat are required are ou-Llined: 

(]} ktunlify «.vkul Ihc husir^} are. 

i!2| Ukntily wkn michl he harmed and hnw, 

(2.1 EvflJhlgU- t|H risks froiti \hu kltilitifitd lui^urds. 

(J) Record. 

(5) Review and revise. 
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Hazards and risks 

* lH.iLf.arJ - &ftylhiiig with the pociMLLi^l lo eiiuse harm. 

* Risk lIil- likelihood of the potential LM:lIS£ rea¬ 

lised. 

The essence of Health and Safely management is lo identify 
all the hazards. to which the siaff me exposed ;nuA then io 
dm top work protocols that redmcc the risks from these 
hnza rds to a minimum. 

The HSE HfliWt Risk Management Guide identifies the 
broad categories of huaid us: 

i I) F luantaus chemical*. 

Q) Sprains, strains and pains. 

Noise, 

t4) Vibration. 

(51 Fonisinj radinlion 

ihl list irmes of lemper-attire.. pressure and humridrly, 

(71 Hazardous itvcro-orpuiisTtvtr 
(ft) Strew, 

The ranee nf puCuai I nil hiL/iirdh WLLhi.ii a VL’IcJi iLirV pniL'- 
lice i> s.isl, him! ll:e authors have found the ;KvolHp,uLYirie 
cliissilienlion | hull of pr»iL~43L a ;il use in loukmu llicir own 

ridt aAGCflmGnI, 


* Hum.dlly, 

- V&nlilaliOrV 

* C©ntanfi*ntien &1 wafer supply. 

* NOifl*. 

Hadiahgn. 


Warning label (Fig.. 5.1) 

All hazardous chemicals have dear turnings on the bottle 
and are classified as sillier loxk, highly rlammflbkv corro¬ 
sive, kiirmlul or inrilwt. A more complex numerical code 
system employed for the purposes ol' the dursificulion and 

hihcllini! id li.iz-iTdiiii-i L'hemieals was mlroijiievd a--, u refill 
11 ! the Chemicals (Elu/urd Infnrrmilmn ami Pac liii^in^ for 
Supply | iim-ndnifnl (IWA) (CHIP WJi, This 

elassiliealinn iHthutes da la relating lo I by pirienLial nsks 
and s;iJfiCy presaiuLioiis rev] aired lor llsesc eheimeals. 
Although much is of link relevance |o veterinary practice. 

the veterinary nurse should he aware of ils existence. The 
HSE bate produced an explanatory booklet called Tftp 
CiM^jW IdltJt > GuUt JO ’CHIP. 


SUGGESTED CATEGORIES OF HAZARD (N 
VETERINARY PRACTICE 
Chemical agents: 

Dispensed drugs. 

Laboraiory chemical rmgontli. 

Gleaning iraMflll 
Inhalation of dust and fumes. 
Exploavetflammable a-gants. 

Miscellaneous nofi-abaraloiry ulvonls. 
liotogical agents: 

Non-specific organisms. 

Specific zoonolic infectious agents 
NomzoQnocic inFediOuS agents, 

Animal tissues - allergens, 

UnidenMIed allergens. 

Traumatic injuries: 

Sharps: 

Manual lilting. 

Direct injury mfKEed by animals. 

Gums and scalds. 

Accidental fails. 

Acciderris io ihe car park, and wrt/anw. 
hazards From using equipment; 

EtedrOOjIiOin, 

Burns and scalds. 

Eye si raw 1 ! rrgm visual display screens. 
RepeMive strain mjuries. 
bock mjunes irom poorly adpusled sealing. 
Hazard* Irom poor erwi-ronmental conlrol': 

* Healing'air edrafitiartififl, 


The fi$k &$$&ssm&ni and the d&volopm&nt of 
a management plan 


in ranking the nsk aswSsifiieilE, the iirs| three SLtps invoke 

klenh lying I Hl* hm/aribk iilenl i lying who migbL he ;il the 
^a'tilv'sl n^k :ind Jitse^ang llie Tuilure uf Che rihk. Ln the 
eW of iMyiirduuh suhsLiiiiLLs. Mlnnc iliuy luve ipedfle 

Vliiixicoum expuAU/e limits i S31-.l.i» svliik others ol.iv have 
Occuptliaul exposure rtindvde (OE 5 )> 

Th« MEL nf n hnzartlouE subetiioev is ^is^sed in rebiiiLin 
tu .i speddk refcrttKt period when calcutawd by a mu hud 

approved by Ihe Ik'iilch and Safety t'ummisHun. tispoihure 
should null exceed ibis level. Where iiii OIKS hus been 


approved fur ;l n enlmluliml Jgehl. vunhul man ^liM he 
rcujirdml id Ladeq^ilC if the lese] is exceeded nod VCl the 

employer identifies the regions ^ad lakes ihe appropriate 
kIk>q io remedy the siliulion ,is soon h rcafionahty pmc- 
IkbI. 

Thus v, he m v"t>n^ii lL'TUiy ;i purLieuhkr cu-i'.id^r .i l ii.ui 

shoultJ he L'l^wa Lli: 


■ The nil I lire nf die bu^ijnl. Wliiufl s_Mhpl<.iiris arc seen if 
expo-biiru oll-uts'? I a- tlieiL- u. published \IEL or OEST Is 

i liiinr liei avinLibJe COSHH J Ivizjad data vhecL, or de»es 
i he iiui lei iiii carry a spoeifle v.urnin^ kibel? 

* Haute uf «c|nsDnz. Remember that there may he more 
ihjn one for each suhslanccn and Ihal accidents thay 
result in unenpeebed rwlcs of esposure (l.|. injeL-cabli! 
dnijjs covld enter Ihe body by iiLLtdenial Wlfriiy^cfiML, 
huL iklsu vLii iIhj skm or cyu if ilie buiile is broken). 

« I irsi aid. Arc there any specific first aid measures if UCC1- 
<k'ncul eviMHUft occiuST Such infarmllon should he 
included iifi lIk COSHH Hamid diim sheet. 












Risk sssessmerts 1 #9 




HARMFUL 


nfe. &| M-t.-.iriS w.irnmu Ej hi-b,. 


* IFftirnJatir* Does this purlieu In r subvEuncu 

iiia^l i.Li lu- used or is j safer aJlmuitivc iraiilnbfe? Will 
siriLi Shiibdiiitl Operating Procedures- iSOFNj. possibly 
involving the use of protective clothing. grail) reduce 

IIvl! risk : 

* iHq^-fbk sun. Arc Ituere any member* of stiiff who may 
be si u greater risk (e.g. iliote with known alktfjprts or ai 
ji-sJe during pregnancy JT In <his regard it is imporLajnL iluai 
staff feel able to m.Hi IV the practice dlfeer nr s 4 .nn. 1 r 
partner in confidence if the) tthlfider ilwe is any chance 
of being pregreml, or if they have any disease nr corali- 
tiem ihiil TiiighL increase ihe nskv when working in a pai- 
ikular environment, 

» Kecsifrtin|r nf i'vpHiMirL* \ru chdru :isiy iniKniiori iiy Uubcn&es 
avdilubie In TUL'cird irsjNS'.u.rL'. 1 This would include dosi¬ 
metry lor X-rn.) radial ion esposure and any mon boring 

for haJolliant: and nrilTOUS oxide. 

Many of the individual hazardous sub#Unt«s c^n be 

grouped together since ihe hazard* are amiibi. 


Standard Operating Procedures (SOPs). 


t hiving idcTihliod I lie type's ut lluy^ii lL those at jV.u'LkuLiE' 
risk ;iih 1 |li£ nal Mrt nf I I'jl' iiLi/urdL I he Health mid Safety 
n i;fcmL|i jiilciiL syMcin should. du-v uUip ttufkiilg p PBhK O l,S ID 
irujk.LT EIil: hazards as lov» risk as possible. I his general ly 

iL-quirus iJic prodtn-Liao of written SOPs that cover the fall 
lartgL- of all wort used ai the surgery. They must 
above :iII be clear and concise, and be tailored to- the work 
protocols of each individual practice. Coper should be 
posted til ihe appropriate work stations. sc dial ihe grtmp 
of SOPs in lhai area forms Ihe basis of ihe Lih-.iI Kukesas 


required by the general Health and Safety Iqpislalinl A 
pictorial component would give more impact in Nll 1 ^ 
posted on notice hoard* Spedmen S{tl!*s are available jm 

par! of ihe ISSAV \ Ml' mhers' IntoTmalum Sen cut!. 

E I.-.! yctUiil SOP-. ret|lii r ltl 1 by uaL'ti pruelicg IttEy vary. huL 

suggested topics (some of which are discusied in greater 
detail in relevant chapter* of this boot) are given in the 
accompiinying list 


Practical risk assessment at eact i work 

Station 

This builds on the infounlion collated above and is heai- 
I'iilly a critical look at the safely of each work station within 
the practice. The formal discussed below is that suggested in 


SUGGESTED LIST OF STANDARD OPERATING 
PROCEDURES fSOPs) 

■ Radialign prolecticn. 

* Accidsnfe and first aid. 

* Health surveillance. 

* Laboratory procedures. 

* Postage oF Laboratory spedrrtans. 

+ Safe prescribing and handling Ol iwicdonos. 

* Injections. 

* Restraint of animats. 

* Spillages 

* The dental scaler 

■ Waste disposal 

■ Disinfectants and noor cleaning 

■ Kennel managemefll 

■ Bathing animals, 

» Anaesthetic gases - scavenging and morwloring 

* F« prOCSuliOrtS 

■ Tbe mortijarvvposl-monems. 

■ X-ray procMsing. 

* SterilisBra, 

* ^i&rts.-1he practice vefiide/on the farm or slable. 

* Manual handlirg-1 il ng. 

* Display screen 

* Refreshme^ta-The slaff kilchen. 

* Staff children 


COSHH. Bl'A Gu&k to the Initiof A&teswmu m Veimbtoiry 
Prut the*. At each wort station (or room or depflitimni) the 
asesanent iinvolves I be methodicBL listing of: 

i 11 I liiyjTLls I lul l mil s he c.uu:uii iLti r , nDd in Lh:iL iiruii- For 
uLLch one ilk: practice must zuma iJic Lk-gror ol" risk 
and alien i\ hoard code ill = high: M = modernIc: 
L = low- N = ncjligibkj, 

HY M' the wbMoncu li-ii* a known MEL or OE5* Uiis too 

kIiiiuM he reuortL-LL. 

($ I All ilk: rik.ni lk:ri (rf *tatV pi«:wnil in this jitl'il. I hi- 
shuuld iiilIulIl' llKlr gender. utlkuiJ jnh nek: ;mil a 

brief summary of their invalvenmt in Lhiii arcs. A 
nole should be nude if the member of ataff is of parti-' 
eulur risk <e.g. preguanti under li years u-f age, tte.j. 
C-lt All the practice SOPs that may he of mlcvance in this 


anea. 
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(5-) The cnniruL neuun^ in u sc m the aim. This, may %jiu- 
pjy require r e fere nce ily »peri fie SO Pi-. 

(6h Safety clothing provided and used. 

Hivtug completed this stage of the u<.se?i$.menL. il is 
important to record a comment that nprnnjlB an over- 
vhw of lIk exposure and actual risks in that urea It is 
possible that various ddkimdn are highlighted These 
should! he lilted hr d a note nude when they have twn 
corrected. 

An. important part of the ubhhdciiI i* to Mocrlain when 
ftivtiKT slalT lraining or inolnKtkm i* teqtiinsi, This too 
should. be plunncd and ■ note made when ctnpldd. 
Finally., the date of (he next atsscsnienl -thuuld he* x*i (at 
least annually). The risk usse&srrwnl u iherdore an fttgcrinf 
piwm pro Doling contimul improvement* ic> the pnKike's 
safer. standards. 

m 


G&ner$l points 

Many items covered by Ihv S)l*s will be ewnnwh to all 
parts of ihe praElin ic.g. hr*! «td. fire prtrL-auiuin.s. tliw 
cleaning imd disinfectimts, etv ) and will not be mtntkmed 

below. In ii || isrx^K v, he re bunds are likely Em buLicMrtt: 

cnvtinuutdp il as wonlt considering the ie»e of elbow Laps 

on sinks and di^pn^iblv towels. 


Wailing roomfreception 

Frc*h;ih|y the nflajof poienEuil hu/urd in this area is injury 
frnm anrei4rained iiinmals. I lie practice is liable for injuries 
sustainfd by any person on their premises, so it is important 
Uul clients arc mudr aware (ideully by a sign outride the 
building) lhal all animal* musi beaciitnfely mlnilA^cL Lead* 

and C-ill huskels should h*s ;l\ aduhk tn lucqplurci fur elieiU v 
who arrive wilhiiuE them .and reuL'pliuu sLa IV should giw 

ii verhiil reminder lo dients arriving wadi unrestrained 

adbvrib. 

Hevenliy washed Ilnurs inusl be dried Wi.il or 'WCI fttWf’ 
warning noliee^ displayed. 

Shun Id an, ; Leek Uul iweu s. whether il involves a member 
of suit' of a L-iieiu. ii is unportaJiL that it is recorded in the 

aeeidenl burnt. 


The consulting room 

A apodal consider-Hion here j* tbt ptsbenMl hazard of chil¬ 
dren booniiif injured by codlKl with sharp or pharma¬ 
ceutical products. bkiilljr drugs should he stored outside ihe 
coTtfulling nXufi- Where ihis is nui practical, iIkv must be 
kept well dul t)f reueh of ehaldren. 

Clinical wlisLl\ including slurp, should he disposed of in 
ihe appropriate manner immediately after use. 


The dispensary 

the correct lionise and dispensing of drup las tooth* 
nbended by ihe Kt VS), iiKliulinu special provisions ftircon- 
Cn.il IulI dfii£&, is an amporlanl. factor and is di*"iwwd fully in 
Chapter 1 2 (Medicines. PhsjflllACQltiWt I herajyjuLkv and 
DJapflut^gj. 

Can m osi b? La ken when diBpenflOLg drugs that can he 
ahs43rhcd llktL>ugk llie skiib (e.g. cytulCHK drugs). Smhe i n-sli- 
vidiiuJs show skin hypeC'seituLivity Lu aiuihioties and 90 dis- 
poaablc gloves should be considered when handikiig Lahleis 
The use of automatic tablet counters avoids direct handling 
ullogeLhcr. Care must also be taken when dupeuing small 
quanlities of powdered m.ilen.il rhai could be a hazard if 
inhaled. Face musks should be worn. Similarly. precautions 
muy be needed if dispensing smull volumes of l iquid from u 
larger nock wlulion. 


Stores 

In most piuclices. spuce is al a premium and bo storage often 
involves high shelving. E-'ull consukralion of Ihe prosinions 
of Ihe Manual Handling Regulations should he mude. 
Avoid pulling, heavy miilcriiil on the highest shell' iind pn> 
vide non-slip slooK in e^ich slorennm where they may be 
required. Where heavy 1 8inns nL'isl to be tnmprUll wilhin 
Ihe pencilce (e,g- trays uJ putfcKxl lkt anajslhtzERwxl dogs), a 
Holley should be available Ln Avoid back injury. It is imps?r- 
lanl In keep corridors Inn: from slored malenal as ihis could 

impede rapid esir in ihe CMC of lire, 


The practice laboratory 

Than are many palcntial hazards in Ihe praclicc labomto-ry 
and Krict a!; lend on Lo SOPS is required This i* considered in 
more detail in Chapter I Hon diaptoflic ahlv|. In preciiret 
wilhoul n InbofUtary- it \s Irnportflnl Id atlhere HO thi? rag- 
ulacionr lor the nHlatt of luiihobniail sperireeiw 


The X-ray room 

I'hc prnhlfm-s assuoaLL'd wilh radialiLm lia/juils are dis- 

LLawud fully in CTiapler 2*4 (kudi^gfuphyl. ill h W^rlh con¬ 
sidering here ihe pnHnu of disposing of spem developer 
imd. lUer Mduuons. The appropriate protective clothing 
nhonld be worn when dealing wilh these chemicals and 
good ventilation is cascnlial to avoid hihiilulkm of fumw, 
Spenl deseloper iii>d Hscr should not "bs tlireharg.etL iinm ilic 
normal wime ™ier supply, but rtoitd in appropnigtc cun- 
tiinen and removed hy a lieenMaJ agcnl. 

The preparation area 

I he pnoblerei dialed to aaflaslhetic jus scavenging und 
nuHiilariag are of BigndAejnee in this urea. In udduion. ihe 
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amount of animal hair should be reduced to a minimum, not 
only In improve genera] hygiene tml also l o reduce die risk 
oF bypcnenilinly reactions in wie iadmdualf. 

Denial sealers arc often used in Ibis area, arid a 
SOP should he IVinnulatud to pwt the uw of itiwvk* and 
eye protection. In practices using (ndUating wtet m 
remove plaster exists, thoujthi rihotild be given in the 
control of the amount of dusL B which cimld he h&ianlaus 
if inhaled 


The operating area 

There are no specific problem* here not already dealt with 
elsewhere bat il is worth considering the transport of 
animals to und from the theatre using trolleys and provid¬ 
ing hydraulic tables Lo avoid excessive heavy lining of 
snimuls. 

The level of waste anaesthetic gum in I he recovery area 
may he high us the animals exhale it on recovery, To keep 
thin problem to ;■ minimum n is dcsiTahL- io keep the 
«mim;i.l os >rmt: it I od Lu llu! iUtiMlhSLiL 1 dreuil fur ;l> lung as 
piisyhfc Lu BniikL use uf tJic vL-jVen^uiu system (ideally until 
exiuhaLtoni Neverihutexs, good veci Illation is Mill essenlial 
in this area. 


Hospital kennels and catteries 

Thought should he given lo hygienic kennel protocols that 
reduce the risk of infection from zoonotic agent*. The 
practice might minder the provision of isoblicn facilities 

l^ae Oiapler G) ,n CTIftH where I here is 41 known risk of 

304M4A- 

L Jici c -.hoLil-.l uUo he L'lifiir insLruKjLM^ns lo Mull re];i liny Lu 
lliL- liMifedtmg ol in'll ifeiali- jukI ihdf Etaikypcirl Willi in Lhe build¬ 
ing lo avoid physical injury from bite* jiid scratches, as well 
as from manual lilLiilu pi^'tdlli'ts. 


Office 

This is Lin area of Ihe practice chuL is often Ignored from the 
Health and Safely point of view. Hazards do occur, and 
further information can be ohained from the FUSE booklet 
Offic ni'iJi'. There are guidelines relating to ihe minimum 
temperatures und lighting randilitui* for the workplace, 
The use of display screen equipment is referred Lo earlier, 


Car park/entrance 

Tli£ I teallh li aid Safely legpsluLion extends In I he bin it uf Che 
pffrCliuc boundaries. Fnsun-j adeq uliIit lighting al inglaL and 
L.\>nsidL ( r providing huas fur Lhe dispusiil ol'dug faeces. 


Practice vehicles 

W ilhin vehicle*. ensure that al l dings me m o red sa fely und 
securely Also make provision for the immediate disposal of 
clinical waste and sharps. The habit of bringing trays of used 
syringes und needles hack to the surgery for others Lo 
dispose of greatly increases the risk of uadcntal self- 
injcction (especially important in relation Lo drugs like 
pro^tugliintlins), 


On the farm 

'Flic v^rne prinLiplcs c>l EIltuII h ;md Safely apply ulien 
WOfkiiliU OH the fahfcl. Many poLcnlial liiii^rdN relate lo 

awnotic infection* uul the kVa guMeftiiia uie very useful 
in ibis regard. Farmers also have rcsponsibifciites under 
lhe HealLh und Safety ill Work Act and the COSHH 
Regulations* and the veterinary MUgEoifs advice Ls very 
important in helping farmers to formulate their own BOPs 
wirffa regard to zoonotic infections. 


Mortuary 

Correct protective dotiiing: und disinfect km regimes are 
essentiiiil in this area, Special thought should also he given 
to precautions taken if post-nwriffitis are performed on par¬ 
rots, since there is iltc additional risk of the inhalation uf Lhe 
agent causing pailtunsis from feather defam. 


Staff rest room 


Adequate rest rtwm fadtilto should he provided to allow 
refreshments In he cnpoyiM iiuny from I he working -Jireus. A 
sink dkiiuid he profited specifically fur ibe supply of drink¬ 
ing water uiul for washing upcmcfceiy. 


BE SAFE: KEY POINTS 

Bb aware oF the Following in your practice: 

* How to lift correctly. 

* Persons: hygiene when working whh animals. 

* How to handle animals. 

* What to do il 0 chermcai spill onto your skin or 
ctothe* occurs. 

* The fire dnfl procedure. 

* The First aid arrangements. 

* How to openale machines properly, 

* How to use electrical equipment safety. 

* The coiract protectee clolhing tor the flask In 

hand. ’• ■' • ‘ 
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Further reading 

The HSE's acbsile addicu Is ViW^ .h^.^ov. ul: 

BSA VA Members.' InfoniutLan Service (1993) Guide's to 
Local Healik and Safety Rukt. 

BVA < noised I9H9|. Heahh and Safety of Work Aft - A 
GtMrfitr VfMfitMtry Praetkts. 

&VA (IWI| COStlff: Hl'A Guide to the fmtiot Aimmctif 

in Vftfrimwy FfOcf tft**- 

HSE (|W7j First .1 id iJi* MVtrJL Approved i'ftth- ttf Fra ■- Jjrj■ 
and Gtiidam*',, ISBN! 0 73*6 3050 0- 
IISE (IMfr) Fi-vf Stt'p.% tit Risk Aixciittteiit * ISBlN I) 7 I 76 

ISW 0. 

USE t I99K| Martial! Handling Regukrlkuv tM2 - Guidance 

on RegidnIItiftt B ISBN 0 7376 24153. 


USE (1999) Eaentmh of ft with and Safety at HAwi;. 

ISBN it 7 I 76 CI 7 I 6 Jt. 

USE (1999) COSittf A MfirJ Guide to the Rmdaiims. 

ISBN <Hl7h 24-W 7. 

HSE ( ISIW> RtDBQit £xfihined u 3NJ3N d 7l7h 2-341L 2. 

USE (2000) Mattagctrtent of HiOtiti aml Safety at Hunt 
Rifituliili&fMx 1999 — Apprtivrti l\tde qf Practice amt 

Guidance^ ISBN CHI7*24ltH 9. 

USE i 2000) First Aid at PFumft - Four Questions Amn t md i . 
IN 1X3214 II flOCISOO. 

NOAH (1990) The Safe Storm and Ifamftim of Anilmi 

■■ Ok 

.Wi'tfitVh'Ss 

Rl'VS <J*in3dine* i I9EI*) f^ipatt ft of Fathofogical Sperftncns 
f*v Post (nprinlsd hy BSA V A Members Inknmlim 
Service]. 
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Basic animal management 

C. A. van der Hetden and Jean Turner 


Learning objectives 

After rri.vjYma 1 (ftf* rfmpter irftidrnjx slituthf Jk- ttNe to: 

■ Dv'XTihv" ihij TugiiJ nrquiTumL'cils I or l-.i ii iiluili rcjiardirtu, 

boarding csLiihlishnieitte. 

■ Di-Vi:- fTiu si/us si rid iii;lLltkiI.s a-L'Ljiiirc^l fu .iiiinul 

■ Describe iippmpriaiir iiLvomitKKiiiiiufi lor different 

LVils-'iJori^s of iLiiu-ul. 

■ Discuu mjii; iM l situations For kennel filing 

■ Vpfily atpprci'prialie cm imnnacntal rafiditksne in animall 
a^tfimodalion by monitoring and controlting Ycntilar 
don lOiuiL animals requirement. 

* Expbin IlDVP extra heat nU)F be syppJtell |0 # lliii! and 

I ho normal iimhkfil tempera lure frw Infusing vurmus 
categories of dug* i 

* Discuss methods .and ufftv rffcfiiasujes lor kuJuiaij: ll 

unit, I 

* I3iscu$i Lypt*s uf bed bedding naakeriahsv, (heir adv-aiih- 
I,;lu,l»s disiidiilri liases uilid hOW lo elfin them. 

* IXrurrihe iIm: appfftpiiiiic disposal of waste materials 
1 iiLcI liaIhio diiskal).. 

Mb 

* I-, a. phi in she principles of cleaning and disinfection nrnl 
apply safety to animal Hconunodalion and equipment 
in various situations, 

* Discuss hygiene pmredures lora hnspiiaiisud pet. 

* Recognise und describe iHl 1 vim^us iEl-hIs in 

groom an liumalr 

* plain the jiinumnip of ini mimml. d£&cf thing ibu 
ureas requiring pisrtiftllar 

■ IX*scribe ibe trtjuipmciti and pi c-.^dutt' i L'Ljini od so bath 

«i n imiinuL 

* ] Inscribe sJk: LLjiiipfoefil ;ind procedure Io clip claws. 

* IK'st-nhL- tbe appropriate measures for quarantine and 
pfulation. 

* Discuss Line requirements l r t>r the PFiTS (ravel scheme 

* Discuss the action taken if i> rabtes cii-se is mpctftd. 

« Identify the dilfcrenl group? of pcdi^rW do^-, ;i -.. rcto-g- 

niswl h;. ilic Kl'iiiicI Club and CEiir uimci grit ups uf ped i- 

gr lx* Luts ;l> racognbMd by tbe Governing Council of the 
Cat Fancy 1 . 


It u tisefitial that those persons who are nnponsihk- for 
animals should base a good bask linoviled.ee of the needs, 
can and welfare of the normal health)' domestic animal, 
wlhzclifr it is- m a one-pet household or in a huge kennel or 
cattery. This knowledge can then be hujli upon so Umi the 

itijiti;, iirui varied requirement uf puttatLs Ihul are cnlruslcd 
hi I In' dtie li I llit! VL'Scruiarv nurse luci he Bakun into accLiuii I. 


Although ihri charplcr i-« nk^nl bo ii^cMitnodaElatt lor 
pels iind is (herefore likely lo assist dw mm in advjamg pel 

Hiwrutrs, il duals mainly with the L~jrc of groups oi dogs and 
tais in kttMb or cajLberies. VeLcrinary nurses are often 
responsible for running the hospital Sienneb. and \i is tmpor- 
laid to understand fully the construction und ctlkient mui- 
ag^ownt of such esLublishmeriLs and their clTectr on (he 

iLCiiltb and well-being of the aninnalfl. 


Basic requirements for a kennel or 
cattery 

The design and eonstructlon nf a kennel or catwry will 
depend upon its min iw- Kennels and tatwriii* nm^ 

I'roiTi Mum 1 ^uned by private individuals (fin liousifig Ilieii 
pels, hrecsIiiiL' und. Jmw animals lit wiirki ill dugv^ Lo hngL a 
h l i; j. n.li■ i_ quarantine Of dog (burning LMablisbmcnih. Us Well 

a-i the dpeeifiJui hospital oocomniodafioii provided wilhin 
veterinary pradioes. The nequiieracnls for the bousing of 
all dogs and cals are bubally the Mime, with same varia- 
liona for diffemA me of accommodation. 


Construction requirements 



:\ |ht. lt all. kennels shun Id he d.C’-if.umi aiufi iniiniLccsl iw riiL'Li 
ihe uCcdfi tH the animal l<a be bruised m cnnilnrl. I hit lirti 
ami must iinpc^rluril COntidtriiLitKil fur Llisr ki^usiiijj itf any 
animal sliuuld imL \%: piejuLbcL'd by e-lbur requircniciiLs sueh 

asen -.L- of nafugenun^ as ibi-i c*?uld result m h^pusing u> sail 
ihc huniu iL operators rather than the animals. 


bash: needs 

The animals' basic nfwds are: 

* Warmth, comfort and security. 

» Companionship, mental! slimulaliofi and 

□pporlunrlies lor expression of normal behaviour. 

* Escercise as appropriale Co fhe animal. 

* PnMaclion as appropriate lo Ihe animal. 

* Protection from disease and injury. 

* Protection from fear arid distress, 

* Provision for appropriate feeding 

* Opportunities lor detecaton and urination away 

from ihe sleeping area. 
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Warmth, comfort and security 


Ex erase 


I 01 l! ic i■■ 1111:.1 1 kenlciis -;Lily. ;i icLi:■ %■. !> coul pup i; iti^i:I,i| 
c oi i pern Lure is quite acceptable lEhuugh ii Chould mH drop 
bdaw 1C i44 Fij as long as ilk; acciHriirtLidaliiin is dry UTld 
draught free and with suitable and sulTkicisa bedding male- 
rial. The working party report 'Model Lk&\m C'andiianiis 
and Ciiiicl.inee- For Dog HoardifiL' f-siuhlisliniJLiiis" rcv-nni- 
mends lhac then; must he iorw part of the dug s sleeping 
fljrea where (he dog is able io enjoy a Lvmperuture of be lent 
ICF C (50 1 l A higher lempoiEin b required by very 

young, cklcrly or ill animals mid hy HJ1IK specialist breeds 

Under floFfBal LiiviLmsCitneKs a maximum temperature of 
-6 C (SO IT sihwld nui he esceeded si I his bteumes mneorn- 
forlable for ih-ijjpi (suit Table b-b, p. [53jv 

Dog* are generally more rtllised when I hey fed com for* 
iabk- and .wuurv. Tlu- design of the sleeping urea will aid 

this: Ehcy Lend El> seek put duiker areas w here Ehey can lie 
behind nr mbdemeaLh sunieLhriie;, -or in a comer. Ml (|pp 
should be given ilic opportunity in sleep in a cnnveniiuiial 
sleeping, area, which they wall usually prefer once setekd into 
kennel life, bul they often iniiially hdw ihe desire io crcaie 
iheir own sleeping -area by moving she bedding mjterul. 
Some individuals pull the bedding out 1o die centre of the 
kennel or inlo Ibe run if they can. This is a form of laesLijig 
behaviour sind (he dog will often be much more relaxed if ii 
has been -able to achieve this, (hough at times Ibere seems to 
btr quilt? a I ran lie penncl uJ‘activity h^fore Che dog hnally 


sc 


LELcs-. 


C ats require B cOnifurLa blc amhiLHLL air Icinperalure of aE 
least I Cl ( (5n I I in l.h l' -deeping area frecimamenrled rnav 
i ii in hi Eempe#aLUife u> for ddgd. Tlfce sdccpuig area should 
he wEed and des i e. ii ed lo ciieDcmi e.e caLs IO I eel secure und 

comfortable. A hed should be provided, with adcquaie pru- 
teciivc sides. Many shy cate Cuke to ibe Igloo’ style or bed. 
which has ite own msf, F ven u simple upturned cardboard 
box can give a greater fevling of security in an unlsuniliar 

etivironitaartt. 


10 anders-hind the dog’s iialtiijl exercise behas imn\ 11 is 
necessary to look at Ibe domestic animat's wild l-oumus, 
|"bese dogF. would curenc at u Iroc ow many mile* per 
day, with shod bursts aK full speed when burning or m 
play, interspersed with rest periods (particularly after feed- 
idg), Tbi* behaviour is modified in the domesiicdog. though 

11 k still in some working dogs. 

Age Jiid health alTuei trercire ncquiremvnK e.g. young 
adulL docs require more than site middle-aged* yWerly or 
very young. The breed o-f dog also has an un^nncHit inllu- 
cnce on I he amount of exercise required. All dr^s requirt 
daily esteicise. tho-ugh the reqairemem: of gun dt>gs B lurrding 
dogs and sighL hounds, for example. Lv mueh Jughiir ilian fcK 
toy breeds. Dop aie more con tensed a nd fduxed w hen eser- 
vised on a regular daily tusis, and so kennel design and 
pr-iiel ice* mtisL take the need for exercise into account. 

fit* in si domestic environment exercise ihenkThcJves by 
pbmag rini:ii iil' ^nrnts w b?re stidking. pouncing and killing 
aru pravUsL'd cm .wnuJI inanm^He o'hjccl-s C4M5 Hi liberty UCt 

ill iiLiillfasl Eli dugs: ihey usaally w^ilk und ihvn Shl3k h wilh 

juanping and running uver ihori distilnees only. Tbcy jump 

niudi higher ihan dugs .ami ihcy have lb? ahililv |o ehmb 
■L uis lhac IkiVC OiiutuLir' ;iuv^ siimeEimist range :i -Liin^icLi/r- 
able disLaiiee W lien Iiij ilLiiil' ibey un.* LeTn(cmal n:i> l idvrinl y 
their tern Lory by set ns ntarkLiig, uuuidmu Ehcr area au.jinM 
induding cats, inlrudeis have the choice of sending und 
lighting or running iiway when chn]leng.ed, 

iTic Twirmal exerci^ Tequinemenls for cats differ from 
there of dogs and Ih-is should be borne in m ind w hen keep¬ 
ing tala inducus or m a cUhry, The should be provided 

WLLh suilahlc? ‘Iny^ |i> --.hilk. and crtuise, some otWhicb C-ilU he 
suspended li> vimul.iEe airhiirne prey. Hpf>a>rliiriil v vli^^nhJ be 
provided for cate to climb bnd jamp by providing k-dges ur 
similar dirTerent heights. Dn a euLlery. window-sills or 
simrlar vantage paints are provided within the ran. 


Compsn/cxnsfwp. mental stimulation and 
opportunities for expression of normal 
behaviour 

Dojis are pnivk ^mnrwib by nature and preferairupiniivMi^'hip 

IkMnirUtCiiled dugs need Ihe aLEeuliun and physical prewmee 
of humimv as well as olber dogs. AsMieialiiin vvilli ike laLCer 
caul (or, in quar-inline, musl^ be 3iL~hieved wilhouL uet ii.ij 
physical eoiiEael (sec 'Qu^rancilke and jjkdaLioih 1 , p. tH4l. 

keriiielleil dogs and cuts need srimuluEioti - by sight, 
sound „ smell and eolkIi. as found in llK-ir normal environ- 
■Bent - io avoid boredom and. ultimately* the stereotyped 
behaviour patterns thas boredom would produce, This- (nin 
be a purlkulur prohlcm in lon^-sl-?iy tMiWishments ^nd in 

instilUtionil,l OI ’itttlK' Dppirlynilies tO luok ci>uL 

jil diatant vie^s rrwiy be pnelerabk to fire-loTflre ken-nsls 
|Kill encourage ilexes Io hark al c.icii 4?ther. 


Protection from disease and injury 

[ Jus m h"■ i il" ctJ the imjc-r LS>nLnbul icml-- maLle hy hiimans tu 

ihe well-being of the domestic dog and eai. Many fhftors 

conlribule to this and in a kennel or eatterv environment 

*• 

I hey are m follows: 

■ Suite hnusinjr no sluirp e«:lK«^;. «e»pe-proof ueetnnmod-i- 

linn and secure run fencing;; no areas in g.el cmighV Of fall 
ii lies; use uf ■ i ■: >ik-L litl i L" ami mui-ecnnlhuhlihL! nulcnals; 
pin culiuii of access lo da numerous iirea> oi maLeruitv. 

i Hygiene and eleunlinessor she living aivd.s. and surround¬ 
ing enviiomtienl: specialist kennels E“oi sick dogs (e.g. 
hospital for non-ijiroctious f isolation for infeeftous cuscsj. 

■ Health cure; vwevinitlim and unBipurasiiic corwrol pro- 
srummu^; junewninji and cbeckijnsr f«r ubnnrftwlihes; 
piLimpl reLA!*LiiitK?ii uf any dgns of ilFheallh, presell La- 
1 1 li ii Eei the ■.cler.iuinaiL and suhscqueiil applic.i I kid li! 

prescribed knatmenbL 
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Protection from fear and distress 

Jl is important to lake into accniivi that it ktrmdledi animals 
have been puled I'mm thuir o-vmil-i n uibd arc iiccustomed to 

living in ;i domestic siiLuiinn, wJiitn put into kennels or u 
cattery for the lintt im& they may he distressed until they 
become 3 AintotlMd in ihi! new ioutiiLc. They should be 
handled with giinsMtIt?ration and ok, taking into account 
theii temperament ami HWital stale (recognised by body 
posture and bdiavtoerp. Line sbuuld be taken lo reassure 
distressed anum-nK, purtiuular ly reocm admissions. 


Provision of appropriate feeding 

Dugs and ft!is tiiusL receive adequate uummon appropriate 
to tiicir sped Ik tlljii ire meins and must have access lo clean, 
fresh dnnLing=vi;iier at all Limes i unless -coni raindicalcd by a 
Npedtie s;i'cidiiLinii. Autcuiulk drinking-walcr ss stems cun 
be jflj^aiTtoralL-d inio the d%niy.n of the kennel. Nutrition 
ttquimnHilfl are dealt with in Chapter 9, 


Cali which do hqI have free access to areas that ihcy would 
ii.il u ml ly liikd suitable I C.g. Loose SfliL) should be prov ided 
wi th l itter creysGQnlaicnmj; material that they find acceptable. 
The traysshould be regularly cleaned ami replenished 


Design factors for kennels and catteries 

They sfrmiUJ he bull i for iht pufjfrMa I*.ir vvhteh the jfim^als 

an: haiwd (Tibfc h.l). 

'nicy should tlftttL all local authority licensing, building, 
planning i^uiKfllWlI and regulationA. 

ITigy should be dusichod With at:I liiviVll- to ihe factors sCL 

nut in Ttbfc b.l together with the frequently incorporated 

fiicilllies IIS set oLiL in I uihk fc..V 

Tlw ti/es uhlI L'onsirui.ii'.Hi materials depend upon the 
pnipi iMfd use ui ctiir kunncls. .Many IkeimeL owners refer to 
nAJornniLnukd huurdmu kennel sJXl's dJld construction 
details ulicn building ptfivalf ketiibdling. dcnd I his is increas- 


Opportunities for defecation and urination 


Doga are instinctively reluctant to foul their sleeping an^a. 
During early 1 mining tbit insiinct is nimM in human 
living ureas via Jiouse-i mining. Li h therefore necessary Lo 
provide frequent opportunities for urination or defecation li:i 
designated ureas to avoid ihe breakdown otT this iraining.. 

Dogs prefer to relieve ihernselves oil a similar surface lo 
the area they used as puppies, which is oftn grass. This 
behaviour will prohahly have in Ih: muddied -during a n-lay 
in the kennels., as grass, is run practical for kennel relief 
ureas' due to reasons nf hygiene. However, ihe preference 
should lx; borne in rniiid if a particular dog is very reluctant 
Ln relieve itself in the designated concrete area. 

Exercise is the rime used by many owners to give then 
dugs the opportunities foe urination and dcbcaikm, but 
elimination baihavioiif should be separated from free exer¬ 
cise where possible-. Many local auLhorities have lam on like 
l uu li ng of public areas by dogs a nd so owners are encour¬ 
aged to "relieve' their dogs an command in ihdr own gar¬ 
dens before exercising Alternatively they Eboukl clean up 
after their dogi; this is easier if the command is jortil just 
before exercise so that the faros, are cosily found ural 
removed. 


When dugs are m kennels. therefore, it is important that 
opportunities for urination and defecation are regular and 
ate separate from exercise periods, so that training hit hi is 
are not disrupted. 

Cats are also instinctively reluctant to foul their sleeping 
area and they usually have the desire to bury their excreta. 
This assists greatly in norma! domestic IwuK-Craininjt ;k 
I cMise. readily dug materials considered wimble hy the fttl 
tan he provided by Ihe owner in a “litter' I nay. SMHAinuzfc 
CilLs will deposit I4i1a.cs I hill remain iimuvured lor marking 
their territory. 


Table 6.1 Examples of kennels and usos 


Private OwirtSf LMto€p0fl6d: 

pet dogs 

Sun doQa'bei'drHi doge 

smaB-scalg- branding «jr<i or two titcOfl?) 

■how tibgs _ _ 

Prri'alE owner lioensed brtitjdrig |twd bitches Or ffiOief 

Boarding 
Trailing kennds-: 

Poice. cuafloms, sscurfly, defence 

Gu.de dogs fai Ihe bifid lleerng doys lor me- dear, dogs Id! Ihe 
disabkHl. . 

CaiBinry rescun konmia 

ug. Blue Grass, MGDL, RSPGA, Wood &hhi Arimol Shcttora, do. 
Quaranhre kennels 

Volnrnnry pnacliccs wilh hosptal Ko-nrob 

J tViJiW m EH toMfifti RliKjiA'iJ T1 Vk L M An* IViHH ffW rtWiS-ir-jg- t/Oft jU 

SitgAidS DulOilSi lTUIA a 'Ulk Artrf #. 1 £i> 1 ?nULUnd^ JElTiU 


Table 6.5 Foctors ir, kennel and cattery design 


■".i:«xiualE aooot'isjbiitv iof iifa handing, soun-ng FnairTlonarcc and 
crnergcnc^* 

Madmam ea&v to otaan. poullkMiing ol 1t<1ur« and 

i tilings 

Atequate car» faeftties such, as gfoomng. *uod proparslion ewJ 
ireetmeni grew 

To mafii all euirpffl htahh. safely and fve pfaveolion reaulatiwa 

Dastgnod tr.-r Urn purpose, cr.g qii.vnnlmi: krmnrir. - high sKjrty 
nnd no r cn !nrt bnlwncn animals 

Te m^sel all toerang atxl ptanniTB and buiidfeigi reguiallora 

Propascd kennel site- has sutable: 

Gramd lor oulitirg 
SizL* of ptefl 

Waiar drainage 

Access and availaHiiy el local sendees 




























1 Basic animal management 


Table fi.3 Frequentliy mcorponalMt lacllHies in a hennsl or catlaiy 

Krtcfiefi Hrittl Iratf slcrcs. 

It is vidknBBM to nave Ifie krtebe^ wpmti Irom ihe kemd stocks, pvtiouMy it ri k in a#rwice imore rtiari 
one Mock Wtmri? r| 4 Biparare. each kenneF block Should fiavp a small LUlky arc .1 Wish w-orktap^ and 

$ink, for Iniri nuMlng a! tfMdfl, WHMng 0 * CfcShfiS, etc. 

The main dog arxi cel k«ien should be easy lo efean and dtamrad 

Shm tor equipiiwr. 
tfeinApotvtl, khw, 

todekrej. flta 

The size of Ihe ssarra nil depend upon tfin sirsi gt th^ kanneis- Rfxi Ihe types of rale*ial ussd. 

ReLalively La^ge eiorage Sr^ais may &e required if its rossbh-: In hulhhiiy pa me, 

□morning and bathing 

The size or live groornng nr&i, 4ype gd bath and equipment held depend on Ihe use. 3am kennels run 
ammaJ draining scrviocs whnrg gw^i^s £mn§ |h« an 1 mate in «or ttt day; they ihereroie require a largo 

luify kH»d frtxMiing and bathing rpgm wrtti pmal hgid^SQ ken nek Ww» tTifi gfiX»niirq RBOWhtt are for 
tHXirdri^hosptai*od enimals a small amn m each kennai block may be used tor groomirtg rkivk*uafcs 

A mVI oei'da bath room 1 area can then he i.-san ri halting gl arvmalB is laifty Infrequent 

Surgery or vclenmry 

Tins room, buft 3® a EWpflfSbfl facity lor nix'! ■v*lerinany prSdie* kernels, b usually onty nccr^uany lix 


Q£rauhh{j[ room tangos MiijMimfinbi $eps™te ladltee are parttellarty uselul where lh* animal arc fcirg-Kfiny iinci Shi 

population is f*Mwty stottC ir k more UBUal tor ihe aniff^al » be fl ha fl lklfld and Scaled ail her m cs own 
tojSfKi or in a ha^prlgJ ward whem syitefcig it^minalKjn HkMh are tirade avalatrie. 


jn^U madcc&iicf by (he uvaibbahty of ruudy-ioade scLiuiEiuL 
kennelling. Medium-sized Lo large cstabdidtfiiefife tend Id 
build iTudiliofial permanent buildings, built Lo a specific 
design using suiUibte pemunenL rmiteriuls such us brick or 
bree/e-bkxk structures. 

The wnlls have impenious coverings and are buili cm 
fssundaminv, Inlcrmil concrete flooring is kid with u. mini¬ 
mum Hill of I in Kli running low jrth huiLL-in drains, or 
sudenng nrwl drains, The floor is then either puinled. 
ukd, nr covered with asphall, vinyl or similar interrml 
flcMjnnj material m such a wny as to preveal pending of 
Iqdd^r iMIdieriub Ihul win be moukkd up ill the edge^ and 
secured io nutt a w-iilenight seal wiih the walls iut 

p-jrLiirularly useful. Any miilcnal F^r kennel nr culLcry 

flooring musl be impcnkius and capable or being regularly 
hewJ and disinleaed. in u-ddiLion lo being, non-slip teven 
when wen for the safely of both jmmate 4iad. kenael 
personnel. 


Sound-proofing 

All kennels have a potential nolle pi-uhlem ciiisH-xi hy ihe 

harkinji nf Ihe duys isncl u xu ry effort sfinuld he made In 
prevcnE harking heunraung a pr<?blenl.The elloetive haildting 

and ciiniiul nf die does is of great importance. .491 sUdT 
should be allure of slog behaviour, including why dogs 
bark and how to reduce Ihe noise. Where a dog is barking 
from excitement, it should he handled calmly and firmly 
and wilhout shotting, as thi-s can in- itself contribute to 
further exeitemrenl and notw, 

SLaif cannot be in the kennel 2* bourn a day and spnnu- 
neous barking will Lavimlly occur if the dog* are disturbed by 
external nurves. 9 Mrvieni siiiMul^pmuEiii^ will reduce- ihe like¬ 
lihood cri* such di^lu-rhunire as well a> jSU si in fCil living 

Ihe rtf-iira: of Kirking reaching oulside ilk* kcrinek. Sv>UM hi¬ 
p-moling is achieved hy euthc* ahtiOrbilkg ihe sound. 
lIlvuIl ii my it with suluble materials father than reflecting 


ii from hard HirfetfCet Of preventing the free passage and 
put of the sound from the buildings and perimeters 
liable b.4). 


Purpose-built kennel blocks 

Individ mil kennels designed und arranged together in a 
jimup under one roof are generally referred Lo as a kennel 
block. There bit mm-y different designs For differing require- 
vtnemt. weh with certain iidvanlages and disadvantages. The 
ifiam blurea hT ihe more common designs irara-access-. cor- 
™lnr kenwl* . cmuliir "parasol' and I { -block kennels) are 
itlustraied in hig.. 6 . 1 . 


Surfaces and materials used in modem 
kennelling 

i l > Wood - traditionally used for animal housing: 

* Inexpensive, 

* Warm. 

* Kavy let ereul, 

* Has a relatively ilkirl lift. 

* Requires eonsLaiiL Dulnietunce. 

* Easily damaged by animals. 

■ Didfkub to- clean and disinfect. 

■ As more modern materials become available it is being 

u«t less. 

(2) Slsiint^vs slccL: 

■ 

* Harjbk. 

* Easy to dean jsiJ disinfect. 

* Easy it? maintain. 

* Can lx- cM and hard, so good bedding required. 

* Cun be noisy when anirmils bang or mose aboul. 
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Table 6.4 Sound-proofing 


Atvsarnmg I he sni.nd Use cil fiCCwSlifi Bias tff maferafe WT1 IH) ar properties OP« Upper wefe 

and aailflg ihard ■surtacea ara ptererabte lor Jiysjienic msoni fcwer 
ctowrtf 

T^ers muflt be out o* dogs' mct> leasiFy dsnnegssd rf nhsr*»di w smrafcfliedi 
Some «KfflL$bc lilOB kennnl be r. Ki ar*ira'dnlnchod aasjly ■ caraly use d j 
6 pray {JisnfeclBnl lor tt™ij ihal should not he wetted may bn passible 
(Chech Mth Ue man.iinr.t-.iren Washable lias n/e raw available- but man 
de dameoedJ *im rough n 

Preventing lh& treci passage CaraSiucI W\t bulling to prevml Iraa p&£3a(f£ Orf &Ouhd d*wh CCfrckffB! 

and escap# of Bound lm daiiakh dtidia Ofluri to one arulbei 

Daubfe ylazhlg throughout Hr? to Pitot a 

Prtw t w Btajeturaa Buch u earth mounda or bufb 1 «um>undlngi the 
kennst* - roqure addflonal Bp-*:* and are e^tpensw but can be *Bry 
efi active 

To be rutty ertecHvs they must b# *1 least as hirji as tfi* knnnei roof 
There must be no nrar neighbours wrlh buddngs higher than Hie maunds 
Other frirvrli.irra I hal take up less, spooe: 

'Green' nr 'wllgw' waits n\ waven wilow Fencing and earth, Shrubs 
am panted n Ihcac walls ha slnbJisn and create an allrnct vc- 
appeerence 

Tree behB require n large area lor rr^Kmijm nPenl wnti butiiy 
nfln^JeodyWB t-eewshrubs 


Corridor 

kennel 




Runs 


Keniicis 



Pnod 

prep Si 
grooming 






\ 


Kennel? 


Oaars to runs 
or trap doors 
Runs 



Wire Bfi^y corridor 


Comdor 


Eittemel run* 




Trap 


\ 






lit. fcj Main tonnes typo, ribs design ofthe Ti hi.sk toniwl is cjudiiad to iht Caide far the- Mlird Avwiciaiwin and nrchiin-U Ahtv 
l ian-am Rotai? Punnership. The dn:uliir kmnncl plan iicourtnj nt'ihii Animal Inn. I .Vj I. XaLf 
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H-block kennel 
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Cn-'ffln/ ifrtiuQO ^w*c^ constiucttQrt I &fi 


(J) Mela! used for doors. frames* wpporti m*d run 

panels; 

« Durahk iltomcHy maintained. 

* M-aknWtapc* id eorsfflderably less if ph united nktal is 
used. 

1 4 1 Tiles - Ma used for floors and lower vraQk 

* friasy to dean and disinfect 
■ Attractive appuniHc. 

* Can l^c enpeiuLvc 1o inalall. 

(j) Elastic modern fbrm-5 of pk^iie art evolving find tided 
mure frequent \y within indrwJ accwt^oditiMi as 
beds. 

* Inexpensive and li|litud|hl> 

* Care should he libra refunding ckuiuqg and dKinfcactiao 
as some pluslk is wscqMJMe to damage. 

Eue of cleaning, low ifriiitteddiftoa cosl* and noise reduc¬ 
tion uill influence the thoke of construction. 

Check with mnv&tetutt» that material* are suitable for 
ase in tranml boating both for conuruction mid 
cleaning. 


Cattery design and construction 

flu: essential requirements in ensrwy dtAgfk are similar to 
Ihou for housing dogs.. tart |wo fuTthur factors mast be 
taken i nL-o aocouat; 

■ The aft agility in dimhiiiu to escape. 


* The greater n^k of iiftfeatoiu respirator, disease among 
cals, whfeh means thaE sej^rL^lian is more important. 

Outdoor catteries 

Thews are similar to the run-access kennels for dew. with 
ert! ranee to the eat accommodation through tiw outdoor 
run. Major diflemo* arc that the run i* totally roofed 
(pari of which must be translucent) and ital ilfc run access 
is via a safety passage covered with me^h lo prevent &ny 

likelihood of Auapc. The cu atxonniiddalicn units are 

^hJl s hy side, ^ith fall height 'sneeze barriers' and or gaps 

*f Q.ft 1.2 in 1 2 4 fi) minimum between llie runs {FI#- 6-3}- 
Corwctiy positioned and managed, outdoor ea Maths pro¬ 
vide ihe least risk for cross-infection henveeu eats. This 
advantage can be lost if tm of thy blocks are peHiiioned 
with their runs facing into ihe same safety passage from 
opposite sides. 

Indoor catteries 

Induoi catteries arc similar in layout to corridot kennds for 
does. with neos to each cat housing umt via a central 
passage. The major dead vanTiifa: is the risk of cims- 
infeeucm due to air exchange between (he units via ilie cen¬ 
tral passage. The exlcriordcws fmm the units on both sicks 
of the block open into totally tndoud runs. Each unit is 
completely endowd, to prevail escape, with roofing of runs 
us lor cHitdoor cutleries. Within the cal ten budding, the 
doors iind internal partitions should be solidly cunMnicIcd 
in prevenL air circulation between the units. Due to the 
increased Hsk of etots-in feet ion. good vent i bit km in of 



TcM-sity iiiir-kiHW ri.ui 
Mich craniluLQnr rac-1 


Run cfoiwton 
AHAaitt barnar 


^firn niBch 
jar-biy cbtt liter 


bet- fr.1 □■Ldcur Ljikn doipn. 
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rnujftr liftpt'iriiinw in ;in indoor cattery. (VaitUaLujn is dis¬ 
cussed Liier sh iliis thiipiyirj The solid doorv betiAftn the 
IHlfllE and CCt'il/al CLirmhir must hiivg iiewin.e p.Jlkdi i nw r 

poratod in ;iII iiew to allow live impectiui of lHl- 

wbok are*. 


Specialised animal housing 

SpocialfrciJ iMusing is used lor animals iheil have ipeciftc 
needs regarding ihdr environmal 4ind care. Specialiuil 
housing includes: 


Cattery windows 

It is recommended in the Model Licence Condiiions -and 
Guidance for Cat B^XdJiiLn^ Establishments fc i hqi i cadi 
sleeping iompnrlmeiU should have Its own window* with 
;l shelf beneath it to allow natural <du.sJiulii imn ifc imil 
and in penuit the cat to loot otiL Out to the agility of 
luLs, window may pose a security risk and Lhcn-t'oru must 
he L-^L-jpe prcMjr !ll all limea It is therefore reconiinL-jukd 
that window* jiry dlhor protected fry welded mesh, nr he 
mode of reinfbtfwl f lavs. pd^prbnialr or other impact- 
mutant nuterui. 


CATTERY UNIT SUES 

Recormnendeci in 'Model Licence Conditions and 
Guidance! for Cat Boarding E34abl^!h^^ , lG^ , !rls , . 


Sleeping areas can 
fpenlhousea). 

be jsi ground hjvfil Of raised 


Sleeping drna 

ExireiH am 


size (mm)i 

£Izb- (mint 

No. oi Cain 

sqm(iqfl) 

£q m {«q n\ 

1 cal 

o,® m 

1.70(191 

2 £dU 

tKMie? 

2 23 ( 24 } 

*1 >cai% (rnsuc^ 

iMWi 

2.71 ( 30 ] 


Rteighl erf sleep-ng area al least SI c:m (3lt>. 


ftftiwd Sleeping areas muat be a minimum gf 91 cm 
(3 ft) atov® I ■Dor level with e maximum depth erf 10© 

cm (3 ft 6 inches). • ' . ; v / :, * ( \if m * ' : . 11 

Mirwnum internal height erf urwi 18 m (6 tt). 


■ f lospital kennelling. 

■ Whelping kennelling. 

■ Poppy kennelling. 

* l^ilatmn kennelling (covered Lner in ltd* diivplvr), 

* Dutij&trs™ and straj dog kennelling. 



Hospital kenuh or aicL-s are designed and construcKd fur 
animals that are undergoing irLuLnvcnc nr for post-operanve 
nonilcsKEnt. Tlisaf dmrHtiy uni reals require :t high 
dof superviskni and the kemndllrig is deliberately 
rusinetivtf in sire (Table 6.5). In many m mnci r-u^l iv 
required, particularly fat post-operative mumjils ihat miiy 
dUodpe sutures, etc. 

It should ^ remembered that (hoc uniis are designed for 
ii short stay. Where imimals do not specifically return.- con- 
Unmem and their nay is likely lo be medium to bung term, 
they should be hound in u. Barger kennel. 

Hospital kL'innelline can be either oF the "walk-in" type m 
the more restricting locker' ly-pc, Ii is usual to have a choice 
of berth types in a hospital wnird to allow selection of the 
most suitable housing fur each jinimiiL depending upon the 
animal's mm and tarepcfametiL n ml i he degree of eonhne- 

vnenl required 


Metabolic kennels 

Metabolic nwnhoning kennels* availahle in some veterinary 
hospiLals, are usually -smaller and therefore even more con¬ 
fining than standard huspinil kevuicb Animal are only 
housed in them for the abort duration of any tests before 


. —\ ■ 11 

Table & 5 Hospi-al kannel sizes {locks* typ ey. some ^ngBs in common use 


Typ&slzfi c* anUnai 

WAdNl 

m 

lurcher.!* 

tie*gtil 

cm 

(hchea'i 

cm 

Dfspih 

(nchw) 

Ca^s 

4«.IS 

m 


(10-94) 

72 39 

128.25 







or Bi-ghjjy tess;* 

Dogs 







Small broods 

60 9*6-76 20 

124-30) 

4-5.72-76.20 

(is-30 :■ 

72.39 

129.25 







o« sigfiiJy kui) 

Med urn nrnodr; 

T6 90-9I 44 

130-36) 

76.20-01.44 

(30-2fi^ 

72 30 

(20.25 







rx ^Sghily mMi 

Ldiqe timed s 

1 

(48) 

(78.20-01.441 

(30-38} 

72.39-100 

(20.25H3&4> 

Oiare braeda 

152.40-142418 

ltt-70J 

91 44 

13B> 

72.30-300 

(5g.?5H3? 4 f 

Wa*.-ln Hflnneig 

approx 140 cm 

55 

liHO 

70 

100 

(20.25HM.4^ 


MMTi rftp t vn&a&r iitwv (% AmrfM - and tor to& «sw ffw dapit* £jn m ftftAAMrf tt&& 7J .5® it*n i^fl - ktth&w) to W 9C cm jN k'E-tHt.l -or a- 

4$ 7? &n j( r$ 
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being rehOuMSil mi standard: hcnpical kennelling. Faohlies lo 
tnBlecI unnu may be required which can be achieved by 
inM-nllin^ suitable flouring. 


Intensive care kennels 

Sunn? form of intensive care kennelling h available in many 
hcripiiabi. Lc is usually in the Form nf an airiighl kfcniid with 
ilic supply of oxygen to the interior, Th*t iruni syT ill* lunnd 
is transparent to allow consUmi iibscrvaiiuo of erilaoaUy ill 
aunulsL 


Specialist requirements 

Due lo the dnersiiv nf aniittal rises and their conditions it is 
BKWHry to provide some kennels ihai enable specialist Hire 
In he jjrverii both foi the com Fort of the animat and proce¬ 
dures to lx: l'jit r i u d out. One example of a specialisi require 
iiktjL is fur a par-jptegie animal The access; for staff for 
mwl appropriate lifting and handling openllions in addiiinn 
to ilic comfon of the ininul i* most irnporuMlit. 


Whelping kennetling 


A whelping kennel and il* run should hu Large enough k> 
a^ommodafce a whidpiTis hitch and hpf Ji I L^f up to iil kaJ 6 
weeks of age- The whi* 1 pi ill* bus should be designed to allow 
the uw of it n ;ul*.li hiiii.il] l-._;i 11 nj_* ujiit ranch as an infrared 
dull emiiierj and tu give the bitch privacy, with an observa- 
tmn p.anid that enahk’i Stuff tu ubsOf Hi IhlT unnoticed. 

k u:iiii>.-lli ii l' must bt- escape-pro of: a bitch should never 
leave the confines of the whelping a ret, because of iht 
high risk of inijoduemg disease to her pups frort owiuiet 
with other dogs. The whelping kennels should be sii uaied 
away from other dog housing and be mamaeed in a similar 


manner to the isohilion unit detailed law in tins diapi.ee, to 
achieve "protective eolation" for I he vulnerable* pups. 

In -il hospitsftl, il is hi^hllj unlikely Uiat die bilth ami pup* 
will he Knotted luniteT I ban 11 lc duration of the w Iwlping 
itself, 11 is iberelnre only m-mssaiy to Iijvl a kennel large 
t’muidi hi hedd I lx: whipping bed h uI lL should be in I hr 
^uicLtsL site available. The hitch and pups should slill he 
subject to protective isolation procedures within the hospital 

un% it L»ai iriL'ii I. 


fliL-ic nmiai lx- no caps between the dividing. pirtilPOP* 
and iItc Hum of kennelling and runs as puppies can squeeze 
ihrougli very small spaces, including thrive used for drainage 
in die ken ik 1 Is of adult dog*. 

Where litters of puppks are to be housed, a divided 
’stable door' is invaluable when Us inp half ii opened, 

attending StlMfeun Step over flic eliiscd biiEloiu hall v,hid 1 
coniines I he pups When a sLai*dard kennel door b opened, 
i t can be very difficult to stop a number of pups escaping, or. 
wont, getting: mapped by thirdnnr. 


Dangerous and stray dogs 

Any dog. irrespective of breeding or size, can he dilheuli or 
dangerous under certain druumaUin™. this dues not refer 
to the types specifically referred i« in the Dangerous Does 
Act of 1991 (amende 1497). Stray ctetgs of unknown origin 
on he unpredicttihle nfieu due lu slress mther dian aniierem 
aggression Any cnnsiden-'tl even poiencLally dangerous 
should be civil leil wiili l _ jec. Secuiacy is pufamounc. 
IlIl-jLIv, acetsa lo both the kennel and the ran should be 
vm suparatc secure sci vice passages with separale doors 
into i he keniKi and run. When aoocauug the kennel or 
run. care shuuld be taken Lu ensure that security doors 
gates to Lbe service passages and to the dog’s accommoda¬ 
tion area aie securely closed. For parlKubrly nmous und 
pLiieiuially uuprediclabk dugs, a wefi-odjurted collar iind 
trailing lead is hendieial both for handlers und finmiile^ m\ii- 
ulty. However, this should be removed ns ^os?n us the dug's 
oonAdcncc is gained Coramuniciitioo i E - eMitial, ln.Uial3y, 
staff levels permitting, approach by I wo people is uivful, 
pariiaiJiirly if housing coTiditums are nsH ideal, i.l*. hcccm 
from ran lo i'skTh it. It ri uol unkn-i-«vi r. fur per^Mhiid to Hl* 
truppvd m a kennel with, u diflLcuh duy aibd uuuble CO Silan- 
mun help because of the uurie surrounding ilte inmates. 
Many kvnneb SfMdulitte liH LM.Cuaiimudjtiifeg dugs know n to 

he di llifii II I hey provide means of peraond t-oniimu nicy lion 
leu all mem bets of staff, c.g. mobile phone, walkie-talkies, 
eic. Conudet ul^^ CMBmuiikatiaii in Lhe form of meticulous 
ialx-lling with any noses regarding partreudnr idiosyncrasies 
sueh as not attempting to groom without muzzling. 
Convenltonal red letteringakrts personnel A quick release 
grasper should be readily available bul remember a nervous, 
difficult iiggressive dog. once secured on u grasper, is likely 
lo be more dilficult next time" 


Puppy kefinPiUrtp 

llrvis kiii7 kenneb and ol hers I ha I COrnDUnly hou« very 
young animals fur a ah on time uauully require safe housing 
few these vul ilcuNl: a.nimals. Puppy kemutb should be situ¬ 
ated away Iruni ad all dtigs arid managed •** as to reduce Lhe 
risk of unvatviflaied youngsters coming into con hid with 
disease. A puppy kennel should be able to house nn addi¬ 
tional healing unit, w-iih any piis^ihle conhis-i with cter-ine 
wiring toially climinnled , 


Ke-nnel services 

Ventilation 

VendklicHi musl N? provided in kamds ud callerintu; 

* Provide Uvnunrisivn clmn flir for the animals and siaM 

hy rirmcwing any I'nul air coni a mane fmmus, iihnoicmLis 
gases and snldls. n.u. stale air (f'Dj Iroifci exhalationI. 
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ammoni-a. methane and unpfcuAinc odours frmn jimm;il 
wiling. 

* Reduce la u minimum the concern ration of possible* air- 
bnmc infwtive that may gbuh dldnsiL 

J hi* iwo iy-pts-t of ventilation commonly list'd in kennels utt 
known a* active acid passive. 

Active ventilation 

Active vtntiluLipfl nwcftfflicftiiy pulls jit into or out of live 
ken neb, usually hy means of MiiwQOr fans nr an air-con¬ 
ditioning aystem. ha the case of air-conaJilioTiing- -ii lieui 
exchange system Co prevail loss of bun from the unit can 
k incorporated whh a beating system, providing a dual- 
purple ^cntihilion -ujuI heating system. 

In some specialised kennels much ill ought is given to the 
ventilation system and attempt are made u* reduce thy 
polentuil transmission of airborne infection. Th* abn ks to 
introduce clean air into each kennel, und tslract the ‘used 1 
dr from the kennel, in such a way if io reduce ihc likelihood 
that the jpr cNhated by one animal] is inhaled by another. 
There are uro cwTipwin vywWim either aiT-conditioning with 
intELK-Emn veul or ClLlrKlQT fan with VCDl. 


Air-conditioning system with induction vent 

In this syilnn there is iin induction vnut in G&ch kennel 
mmi, actively pulling air into the kennel from an e&tenwd 
"■dtufl 1 source Eiich us ibe central urai of I be kennel roof. 
The air is naively c&tnKtai hy tnolber vcnl immcdmldy 

outside the individual kennel in the erirndur I'F'lg- ft J), 

An -conditioning units are usually installed 1c si Ml lhc 
condition* within the kmil when Loused, which means I bill 

leaving doors and windows open can aiFees their dlktmey. 
Always sccfc advice from ibe manufacturers or installation 
engineers to entire effective rn-iin-ngemem and operation. 

Aclbre vcntilatum enables control over the number or air 
change* per bmir, usually ^1 ut 6 lor kennel*. with the 
ability to increase up lo 12 changes- (or lo dec new the 


rube in some tircumstunccsk deptffdjiag on Wdlhcr condi¬ 
tions. number o-f kennel occupants at. 

Extractor fan and vert/ v etkLs to mlmcLuw air are 

placed in the kennels and are themselves passive, the air 
being drawn through lhem by the activity of the Lictraeior 
fan. The sikrsi of the system depends upon ike correct 
placing of the vent* in relation lo the extractor fan. Figure 
t».4 deicicnisiTates the I^Artn in use in u circular < puaid' 
kennel. The system is sIIhp rail a Me lor the smaller indoor 
euLtcries und snuilUse-jlc hnwpii;i| accommodation. 

This sytieiki linn he uiinct in reverse, with air drawn in 
through ihe oL'rtiral fan rather than being extracted by ii. 
This CfuaECs positive pressure k* lh.nl Ihe air B forced out 
through the paaaiw vent*. 


Even e hough a YEHtilatifiMi system is designed in reduce air¬ 
borne infection in a working kennel, it should be remem¬ 
bered Lhat it ii not infallible. I ihtre is a strung pus-ahiluy of 
Ibe (Tiinsmission of airborneinfection ifiluc dogs are pus~ung 
ah?ng the corridor to grooming, relief areas in fat ewrche, 
also if they are allowed lo euniitt in adjoining runs with 
free iurlSnw Niwri them For disease control, in addition 
lo a sidentifie VL'nlihiliiHi -syslem - 


The kennels rite u Id hg managed in such a way at to 
iL-duoe likely eoiu:ia, pii ntcidajfy 411 high-risk limes 
(e.g. wlleik kennel cough is known In he affecting dogs 

in the area, or die kennels ait lull). Air staffshould be 
aw Li re ol tbe ride of im-hm-in: di^ci.i»? iind he abk; io 
quickly Ukntil> susputottL 

Animals infected or iuspeeted of being infixttd dhwilcL be 
pliiccd in an Isolation unit irmikdiaiely and ilwir I nine 
ureii promptly and thoroughly disinfected. 


Passive ventilation 

Passive vcmliliikin is achieved hy npeuilng tnd doping Vftrtfts 
windows and doors. Alchoueh widely usulI in m-iny kenueh 



Hb- U Atifcvv s'mRlIuiinA U£f-i»4dickHiinj; iQMifti “■■'lit vtni«. 
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E^lr-aLLur Ion ^Ctiv-tily dr#*** Si r out 



He. 44 Adisr miflllflllQn fiurwtiiM tan and Trnfa. 


und found Id be sahjljici^rt 1 for situations where only a lew 
animals are kepi, ihfflt ;inr son in: disadvantage*-; 

■ No control over uir cbaipL 

■ DmughlS liiLiy hi: CRUSMl. 

■ Loss of heal (my be a problem. 

* Opt.ii wjiuftavn and doors increase now n -ka 


insulation and hea ting 

liuulatUui and healing are provided for Wfial MikMB&L 


For lhc warmth and comfort of tlw diujs. 

Tci Enable rapd diyirtg of Il-uol-U and service areas after 
c feinting and disirtfedion (heating evpnabined w-itli 
ih rough airflow prrmd^s ilie most igpid drying h 
For the mam^nanc*-" of buildings an & contents (wjrtbonl 
heatinp.. tttite tktertaraliiM or du nnage may oonn such 
m i be freeing and fracturing of insuflkieniLy msul-nlcd 
wai&f papesi A gwd lieating rystom combined with; 
proper v€nEdatN7n. ulsu controls Londunsaticsn. the dump- 
ness of which leads to mould -and oilier puritans. 

To a lesser L-stent. for ihe comfort and beullti of staff 
working in the kennel! area; they will also hen^lit dtueo 
drv. weU-wnlilaled and warm envtrOiiniaili;- 


Temperature control 

It is advisable Id check the leriipcnLLuru ai diflmri sites 
within Lhe Icennd! building, piu-iiuukih within Lhc HehukIs 
fbermailve$. i tie use of a ‘m.is.irnum minimum' eavimnrnen- 
iut dMtnwmwrter can be helpful in usscssing I be variations in 
leniperaiuiL-s chniughouL Lhc day and nigbl. The range may 
It- signilkum enoug.li lo warranl change-i lo ihe system, 
During the day tix gencrul opening and doling of doors 
associated with tbc normal ninniug of kennels may luve a 
noticeable effect During ibe nigh!. w hen then: is dq mow- 
menL lhc temperature range and air quality may be sitmifi- 
ttmdy dillerenE Trcntf lh;il in ihe daVEime. Table <i.b gives 

itcggimended envimAincau] temperatures for bousi ng 

dugs. 


Types of heating 

Heating for kennelling -itw! queries slumld he: 

■ Economical to install and run. 

■ Easy !u cwnlroli n|vrati! ami mui ILI,un. 

• Safe, i.e. th■* i easily LiKNikud mer. with no naked flam-- 
and Inn: fremt fumes. 

Various opLuuis ar^ available for healing kennels bn I ibcy 
gJrtltfftHy fall into twu groups: environmenUi I or 'centra I’ 
I Lulling of the whole kennel apace and local hdling for 
individual animals, 

i liutral healing is com rolled by u IhermoEtal, Local hail¬ 
ing is more «nwinkal In run: it provides additional heut 
for individuals with Epecul needs, enabling L he overall envir- 
oaorKoial tempera lure of the block to be lower » ibiU it is 
marc comfortable for individual* not requiring such a high 
degree of warmth. This allows animiils with dilfcrenl minis 
In be housed in Iht- same block Tubk 6.? sets out lhc advan¬ 
tages and disadvantages of typiral synem* ewt fw Iwh 
central and local heating. 


Table 5-6 Environmental lemperalures for housing 

dogs 

AilyH d® ga 

Shaukr nefl drop bde^ 7 C f4i^l F). 

Boa rdniji'pnv aste Rennes Is ih skegi'ig ai 

least IQ C {50 Ft 

Whflhpkg and pjgppf 

10 5M C (6-5-7D F| wflh Ihs ^trnpenilura 

nccDmrKHlalKin 

mi lbs whe- png bnd - ar paps in lha ncsL 
nt m 2% C F) dumg ihcii find 

mck 21-2A C 170-00 F) in Iheir 
second week, then* 2Q G (60 

1 hereafter ui’ilil weai'iiiig 

The pupa !«Ju re a l iutier tairyj€«aiure 

than the bhch. The b«fi ean leave fhe 
bou it she hoeofl 1 #® to* hoi vtilhout 

the pups beecniinEj chilled 

Hospital and 

Usually lfi-21 C165-70 Fl 

isolabwi ho raid 5 

ShuUd rOI lull bukiw 15.5 C {60 F;« 
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Table S.7 Types of healing- atfvamages and disadvantages 

Type 

Adwaniagae 

Disndvantngfls. 

OwM heating. 

Gas. Oi or tilcclnciil boiksra. 

i3?py to operate and maprrfain 

Cotrw mpnly available 

The corndar con be often warmer than 1 be 
kennels rf n Ihemrstel nr th^riroiralef & 
not cwrenlly positioned 

t lnnlnc.nl urrlerlkior np-^irif] 

Floors dry very quickly 

Animals have toed healing 

Floors can become ufx»hftfofuttfy hot rf the 

unit poorly insulated 

AnmaJ hwcas dry hard to the noor making 
itemml ijmctJt Repair costa can be expensive 

Electric ran-aaai sled warm air 

UMlfcnij 

p iwttea napici heel by circiJniLng tinted a> r 

Placing a heater too dose id a patient’s 
kWTOf COUd bti dangertsuS and &verhcofling 

of me patient ccUd occur 

Cton be ixMoy sunf e^pawive lo run wrtb 
pr-denged yea 

TOttil -Eiii CCCKJiliLTiivj. l ^'alirg 
ayaterp 

hua! and clean air can do led ririretly m|o 
imfviiiaal kennels send i?i”r*i:on hi the 
corridor, ersunng Ehe kmpdn lhc:Tir,r: var a-h 

lh& COnroct temper aturo end a^r a Kira chon 
rMuoea llw ar Itow from km ml to kennel, 
which A advamageeLis in reducing She 

CiSIrtiLhm <il BirtrCrm irr'cclicns 

Expensive 1C install and rat suitable lor many 

Types ol kennel design with km itiofs 
flunnng coals may be higher h wirier 

Local healing 



Irha-red dull Emitter 

Easy \o install 

Produces direct heal W+thcwt light. ftsdflj} 
AHtUlfeM 

The l*o ghl of the uni can be a d|us:-n ri 

Requires a power point either in ftech kernel 
or the means iO Jireel an eterinc Kind n.iirty 

into Iho hennsi wen teed and utv. well cmL 
oi moh or the animal 

Unioss oomectfy pcaMioned or Is iwimtaUcally 
rnlToNod Ihg animal may be eKher kio hot -or 
nolrj 

Fire* can occur it h \jn% loo low Of ww hrmfy 1b»d 

If water is splash fki onto the hiJb thte may cause 
rt burnt 

Healed bed-pad 

The aninal can be- drecUy heated hy rent nr.: 
with a kiw OOfiSLS ei t heal bang emitted From 
d*ecSy betow 

Frogyen^y damaged by chewing (awn when 
metal casing is ysod tor shading U> a 

nr.k erf dndnaoylion of animal lhe&e shoyld 
ha used wrth a circuit breaker to mnimlBO the 
nsk 

Tbere is an nersasod nsS: r/ con term nation 3© 
they are in- Cii-ecI canfiact wilFi an nnmnl nrd 
prove iJlhcu t EO d aurfeel Ikuirju^ity 

Same lso-s leol that oofusmua* ccniaci w n a 
heated surface can teed 10 bair loss 

Hot-water botttw 

InekperiBMi, rapid- dfect warmth 

They pn@ wtteWe lor sandiriQ twnw wtfti liny 
puppm Gf Worts aflef a caesarean 
operation (iwth the water ad ngnmai body 
Ipputot) 

There is a danger e! ^ie bv^Ibi bong loo hot 
and burning the animal 

Risk ol byrsting,''w«iUng and'or shading ihe 
animal. »r tt biles « dawe Ihe htrf water bcnlle. 
Water coots rapcfryai"id itio^lure should oriy be 
used For Bfron-nrm erneigeray use -where an 
aplmai can be supervised 

Electrically heated tinned 

t rid bi 1 n r§, 

Mctrita and raiaBtriy safe as there is no 
olngte oonceratirafted hsar source 

Can cake some true to heal up and may ral 
herein ihe apiimaJa lor -seme ikne after 

switching on 


urpjrtAW pgfe Fir flL< pftMi g* ftNcOp rfw rt^mAwaii-iv Mtf iw ixs^to tt *? ,i¥ AriMty Atf rfw ut* .nitreW -V itoutfafatev Or .TWiWiTCd *rtf ujatf 
m tfr&rtvn&vtoii Sy me itt^.-i^fix* 1 
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Insulation and draught-proofing 

Whatever type of totaling is installed. ii i*ill not be vEliLieuL 
or economical if heut ftm easily be dissipated due to p»r 
iiuilortuHi or draught*. 

Automatic door clrattt tm} 1 Ith^ found helpful If door* 
Lind windows -lire unfltt»aarily left open when ihe he-jiang ii 
operating. Lhts will obviously alio reduce ibe dTectiv'tiifs* of 
ihe heating systems 

In cat arewnmcxLiiuiii. eai flaps are required in the door 
from ihe sleeping -ire:! to pemniL aoDcm for thecal to the run 

As lllis k a [KMential 9QUHX of drflUghlE,. pnsilinrung and 
design of ihu flaps should he taken into accuimL when con- 
alrudihf 9 Uwl 


Lighting 

1 1 is msccs^m For the kennels to he well lit «> that all ptro- 
OTctures can be carried out effectively and nafcly, from clean¬ 
ing ihe kennels 10 safe handling and effective observation of 
the burderL 


Lighting end its effects on dogs 

Dogs i squire mental siimulaiimi for thdr general wcll- 
hfme. and in this ihe use of sl*til pluys its purl, [i is Lhere- 
fiore important Fot the welfare of the dog lhal adequate 
lighting is provided during the active hours of dn>liidii. 
This may seem ohvious but, in ke-nneh that h;ivc no naiu ral 
light through wbtduws, tbc dogs can he left in total darkness* 
when flail witch olf ihe lights, The dog should he ahlc 10 
observe other dog* and Mtu.lT. dealing an iuleresniae envir¬ 
onment. preventing boredom. 

It is pfeieraMt lo altm as much natural light as poautik- 
bui io bear in mind the likelihood! nfamtailiBg the kennels 
in mid-summer. 


Lighting and restfuiness 

Whale it is necessary to tarve gnud Lighung to crane an 
interesting enviromreat dnrrog ihe active daylight hours, it 
is also necessary IP have reduced lighting in ■sleeping ureas h,i 

encourage rttt, 

During daylight periods of inactivity.. dog* lake slwt 
pcmids td' rtssL To sleep, they often *«k Pvt darker areas. 
This should be taken into account when dengmng kennel 
skvpiiiu areas. e.g. a ’skylight nrer bIil- sleeping bench 
should be -EYOfdcd. Where ft grea i deal of natural High! is 
provided (via windows and glass damns) ii is usclul to be 
a Mr Lo E?dtKt Lhss oveinuglif mu that the dogs are more refl,- 
fill and le^s likely iq hark. hi winter. the long hours of 
chirk-nevs aehaevc ill is naturally; but in summer month* iht 
dugs become realfesfl at dawn and suite to hark r which can 
cause problems w-iifo neigh hours- 


Artificial lighting 

It is usually necessary to wppkment natural light with souk: 
form of artificial light m* in a kennd bkxk. The raoal com- 
lticmly used is. fluorescent sinp lighting with a diiwr. which 
provides lew'-shadowsand is ilierefoiehelpful v, hen ilcan in^. 

The lighting is inwally situated in the corridor, or in (be 
central area of circular kennel blocks. If ibis docs not pre¬ 
side sufficient visibility for cleaning, bulkhead lights can he 
positioned in the kemidi These are securely attached,. to 
l-llIkp ihe ceiling ot the upper wall, and are completely cov¬ 
ered, I lunging ligjit-bfdbfli are not recommended: some dogs 
mny try lo grab them if Ehey dangle low. and ihm is al^s a 
danger of ken net stuff knocking (he bulbs while scrubbing 
out Ihe kennels. 

All wiring and smlchcs should lx- inswcesuhlt m ihe dogs 
and all electrical finings should be protected from coniaei 
with water. One method h to iix wjuerpfOOf iwiich units 
and M-crcw-on covers for power points when not m use. 

Betis and bedding 

Beds are used to nuituin the annual while resting or sleep¬ 
ing They should provide a muiliuji v where I be animsi l may 
retire to feel safe and -Leeure. I he bed will represent ils own 
territory in Ihe krniRta 

Per thcfc reasons nil dogs, and ca.is n whether housed in 
human jcHmmitNbiriw or in umy type of kennelling, should 
have i> bed-, The basic requuwift«nis for miHl types of hed- ure 
i tail they sIhiuUI: 

« Be raiscMJ iw tone talent From the Boor. 

* C iivc- climv access foi ihe anarnaJ (particularly the old and 

very young I. 

* Hive sides and. back (and front where uvcst i high enougjh 
to prevent draughty to pranuota ihe mirtsl's feeling of 
security and to cnfUiin the bedding ittnWrifl]- 

Types of bed 

Many iyp?s of hed are available for purchase (Table fiJfl. 
The m:ijoriiv are deijgitod e»ath the domesik pel owner in 
mindi. nither itain fur kennel use. although sonic are suiNihle 
for both. Move require ilu addition of bedding materinl hut 
soph- 1 haw this iflcoiporated in the bed. 

Bedding is used' 

■ To provwk? warmth hy Ln>ulaLiddh uf ilk- ;i iHilllJ fs body 

heal, 

■ I'o provide- comfort, by allowing padding between ibe 
unimuil and. hard surfaces. 

* To avoid injury from nmstinl contact beCw«en skin over 
bony areas and hard surfaces Lhat cause pressure or “bcd‘ 

BDDH. 
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Table 6-fi Types nr lieu idffilerrHBsfc animals ‘ ^ 

Type ol bed 

Uv« 

Advantages 

Oisad vantages. 

VykSer basket 
(wtfi bkflM or siifnlfli) 

Oommir 

PigpiJep- Wbl nttwra, Itesille, aCliadn^, 

IrecMKwaJ 

Chowed by florae doge, ^nfciic tg di^anj’ 
dWrrhct may harbeu? Ilea eggs 

Ekfan bag 
(■with outer cownr) 

CJomflsiMi 

PelystjiTeneii&pilr: nsnlah? and moM 

Iti body #iapu assisting nuTfart ce/j be 
arranged ty dog 

Outer cover is washcd’d isnlnnto^ 

Seen bag d#ikaiH ky wsdh. No! suitable ler 

ehewflrs as small hoi ns glkjiw the p*jl>-a^y#erie 
beads r.j escape 

Foam and ■'nbnc 
lErxfllionaty vhflped) 

Used with own Vinm pad. 
abdhiar«y tt.mknln can be 
used 

Doineeik 

flEnbes. bnti? are machne washable 

Light araS easy tq |r*n5port 

Eaaiy dcssiroynd ty chewing 

Mwal ha™ bad 

□omfssiK: 

ftaiees ancnaJ wel efl Bedr, remwabln 
hwi of btar^sla used m slew 
wHNrv, leads up A>r rsanspcft 

Sijme eHtefV Mull may have ifJlfinyHy 
getting m 

Rfidsaiev cal beds 

Fitted. rediaitiF used with 

own cower, MUHbiui 
Hankas can be used 

OomusJbc 

F^SITWOvatiie WiMTiAtil ccwor 

Cftnnol always be CQPvaniisnty plaoMl aa it 

fimlrudse tu rn- Ihe vjp ut a radialor. Eltiarlyi 1 
wy yixjr>g or nllrm caie rosy not be atW ip 
gnt m. Warm whifce radial or w on, but wii ae 
wTiloHable hhen ltve> beating is eft, a.g 
a\ nght 

Plus* c mauidtod 

Use U iwfh J 2iim pncl' 

Mflrthefet 

DomaBtic or 
kennels 

Widely evedabks HI many sir-ns 

They oar be wasicd andl n rKr r# inT h l r ‘ 

dhWadad 

May &e Cbev^ed by same dogs, ms. ill mg In 
QUH# Sharp edpes being loimed 

OccesO^ally animate have ailergk: n^iign$ 
to pn^CHiged tiOtilflOt wttih seme types 
p^w-'C. esfJKiaily ir Ihe deg 'a nose resin on 
in® piasifc 

Skiing 

fljB «f idiJiff-An pflbrflJ: 
Bunch ns am olther a 
slightly raised lipcir In 
one araa, or prodding 
from a Ml hvfti 

^LCiportL Untieing 

material in .ir,l be u sod 
Amu lonMp: 

BUMfl ouL Fttd ukiwn 
Wood laminated 
[AhuMum reinlOrced 
edge*) 

Bedcn’q miawnal musi 

be itsed 

Kenn« 

Pemianunl and not e.TAily dnnagac- 

wrfi ncn^iv^oe for ckianng etc 

They may have d?fffajh comers to Cienr- 
■dlBirileci dependn^ on uesgn 

Some benches may be •ctiPWPd Dy S&™ 

dogs il ary Lnrenlwr.rd (KlgaB are 

accessible 


pfCptflitt pt'xuiliihb bedding material; 

* It thuulcE b# j 2 *i.ilkL irtttlitor. 

* ll dloukl he suit fiArii ChiL wills xome give* iiP kI LilT|K 
enough Iti llccliO 1 i!ih:hJ;lLl: ;l xl relched-cMsI :mmi;k| 4 i| is 
i e"i i|;°!*.nC ll nC chiiE uldur unmuiK xhuuld ncM h? Jhrvi"d 1cs> 
iktfV curled upl B hu! iL rjn be .a t ranged hy I hi; iinimal 
WhU curling Up tti fll 

* [t should penniE lI.’ ;iiji-iyi: til hiM.lv lluid>. This Lv L'v-jriLl i.al 

in keeping ill or incontinent aninuh dry. 

* Lc should nol contain ujvytiiiiig that is hamtuil if m ulcted 
or is irrilanL, for example. lo akin or cyw. 

■ ft should hf easy uj physically manage. 

■ it should h? easily cleaned, dlanteted or disposed of 

* lL should be uuyy U> vtiire. 


• Lc should not sail of dumuigc ib? anbnal'p coat, 

* It should he c^LiiKMiiKid Iti li ve ines pensive ||‘ disposu blc 
— d nimble. long-lush uc jod ih?i e;ixi|y chewed or 
daUuycd af reusable. 


The mflovk Lh;*c -arc winnionly ukhI fur Ixddidg arc either 

deposable lit Eu.m>-dix|KKithLe (TiNc 6 i 9 Jk. 


Non-dtsposabt& bedding NcundiFpcuafek mater- 

uls -ise luui'ideiL^l, diitinfccted .nivL re*VKdi; i hey 4i re used 
mainly Lu Imiger-sLay IllhiikIs. They win he expensive to 
puivhusc and requin: xuilahk hicililiirs for l.i.iiKL-Tiny ynd 

dbinPeakm The size of storage area for chas type of bed¬ 
ding is tfkr less Lhiin f«r I be diKpOKlbk type Hi less Stock 
is required. Non-dixpnxable bddillf inctlHkfi blankets. 
iiLTyliL htidcliiLg .and trnvtrcd I u;srn pjwjs. 
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Table 6 9 Types ol bedding 


rtOfl-dlflfKHHtil* 

Blankets 

ExpnravG Litles* donated -Of M bten*«il!3 lined, rimy be Che^d and 
lam m icy MflH dfiSiruClfVB CfagS- Hoi suitable far du£S srtfl 
nilisrpcs dye fa deal mtea unless- te^ito*^ regularly using very hoi 

washnij walei 

6tenkalK am badHJmL, wflrtm and W9 oflin used in dcmeSlPC 
gfaumslnnocs. QMIW Ike fa see Ih^m in kernels and nlflrty dops- 
benoni frfuli beinfi able 10 make Iheir own 'nerf and lhOflfiriQra 
reduce kennel stress. 

ND1 SuiraDfa tor hosptol k^rfs* w lor annuls wflh rtletfOuS- Jlross 
us Ihay die dflteylt fa Slenkse 

Deep pile ’v«flfriary' biding 

Widely used both domestically and in fcdfuiela 

Expensive to purchase bur more fcaafanfi in (taming then blankets 

Easter to launder than bbnkvts us resnrbeni fa organic maledaU 1 

dried-on dobtt usually removed try soaking 

Suflabte far hospital i&e as rt etfkwfi bedy fiuris through. keeping 

animals WlalMly COffTfcrtUtf# end dry 

Helps to reduce the occwnnn al pressu-e hm in eUbvty and 
raeumbeni animate 

Covered fa*fh piMlte 

Used with a hwftttonaRy shaiped fanm-und-fub-Kj or piasJjc-mouWoci 
bed. They -can be bud? d^magod or dflafroyepd by desrnjcisi’e dogp 

Easily Iflxjnderfld. warn and CEmlbitubfa. Helps to reduce Ibe 

oecufTflnoe oi pmiin sons 

Thk^: toarn pads wvw?l wHH wuienpiool ir^lefiai are uaaM m a 

hospital *tujr* very large creeds are nKurrOAn 

Dye lo Etie ihckncss and si(& they ana very dfleui fa launder. The- 
walenprocf i^QVfpng can be dcaiied'dreinrecled by l#ng 
dslnfaclgnl 


Disposable 

Rslews paper 

Widely lined by kxmnels and luapflflii 
t| 5 Iredy available and aCSCf Lt^il 

Used to In* the bed a/ea mlh a blanket Of & miter OH top 

II r& rxrl warm ar cnmfarlaHe by iisell |unless- Shredded!* 
hewspnni may sia n light coloured coaiB and kenneling. 

prtflir.i.la'ly whan ivet 

Shredded paper 

Warmer Ihan -riewapapor due KT tHJk 

If shredded newapaces 6 used Staining as merrlioned rr»ay occur 
Can be messy fa deal wilh in kflOfteto, UhtoSS properly r^lainmS 
It may rlieft to wounds (panciiarfy If weeprngi and to animal's 
Mil H damp 

He^Hhy degs appear Id effOy arranging ft and tnjrytoQ 
their fays in ii. Some dogs i?*ay eat small quart mas usuaiy 
causing them Irltie harm 


Disposable bedding Disprofthfa material! are rela¬ 
tively Lwapcnsiw ud arc disoiirded ChiOt *oiled. A large 
fljpct uf materials will he required and need* a suitable 
flumge area situated as near to ite kennel «c«iiniiiodalBn 
us fwaaLhle. 

pypvisliwi must also be made for dispgfirf awfuding to 
current regulations-, Gumncndy wed- dfcpOTHe materiali 
i nclude newqHper, shredded paper nod woodwool- Lew fre- 
qifettrtfr used land not advised for regular W-«) arc straw, 
sira-tt* baps, peat, wowUiavinrg? and sowdim. 


General principles of kennel and cattery 

management 

Kennel and Luiibry managetnent consists of enwriag a 

pkmruMl and mLtli<xliL-dl upfrouieln, by designing and fxuvui- 

iniEcflidau rouBmus and prooedures lor ihjecare atwl weltiire 

Ilf the ii nnnuh. Sul-Il nunagemeDi will ensure that: 

» AIL Basks are eurried out in a logical onfcf K vijili iliu- needs 
of the aoinaja hioti in priority. 

+ The bul possible i^ imuk erf lahuur anti materials. 


All s4aff are fully iiwtreeled alNrui bow to carry out tbdr 

Lusks, 

All stall [i ru ii wane pf «l sLi:nd;m.h and L'urk recugnaso 
when thej- kn 4 lwn jidkioVL-d. 

Health and wfel) rtftilalWttS observed. 

ConsisEcncy of ilandaida is niiimiaiiwd by supervision 
and by check big prOWluW. 

Morale of s la IT is kept high by making Ihem fully aware 
of what is HpccUd and the niasoe?i l or carrying out Ibeir 


* Confidence generated by ilw sLall uiid inafiageineiii con¬ 
veys its ditrtis Bliui clurir animal* are being well cared for. 


K&nnef management procedures 

The kennel Enamger should desien and ipnodiux sei proce¬ 
dures within the kennel loenWinr snodth running and mini- 
mbc error. These should tto supported by aoqie ffinni of 
documentation for reendv and chetfcinj purposes. Sot pro¬ 
cedures should include admiinriun (mBute of animala). dis- 
charjic tandmaJs fcavnlg Ibe kcnneM and others as 
Bppriipriiifa Bo i be iype of kennels. 
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Documentation 

All duCUinCti Li I mu must he: 

* Legible and amirsi M. 

* IUp*-l^n-«dLiLL: and rcfevunl. 

* Able to record iLeikNL taken 

* In llu COffKl tarnunulngy, 


Kennel cleaning and disinfection 

A19 animals require a hygienic environment ns order w 
remain healthy. Where animals ate housed in large nimitvTs 
or the population is cvmisljjiiIv changing. mi sfleciivt efam- 
ing and divinfeclmg aniline dnild be Ln place Lind siriefly 

M lowed r 


Daily cleaning 

Whflbl jminnils ait resident. i>ne Ehnrfrugjh dintj cleansing 
land disinfection vdwKeobditMttldktaU) using the method 
described later should be auftcitni mid is belter ih-ii n. w y. 
three haSf-he-jifad floor wipes with w clwh nr mop ami 

huekeL. Whirl i Jinruiils j Lind lth Lilly nliiI 1 lie it ; ic l i Km m 11 il; i - 
Lion, this should be JlnlIi Willi mu 41 locjil ancm husis :i ihJ 
musi be attended io jc once. 


Tidying kennels 

For removal of dusl and luur IYumi lhe kennel dnri uu, ilic 
dfcay. consider the use of u vacuum cleaner. Ils is mure nffifee- 
tivc imd tes-s lime consuming than a broom or dustpan imd 
brush urtd it reduces die amou.ni: of water uud in kennels. 
(Take care to use □ quiet machine and be aw-irc ilnn unr 
BDEjnadf may objecl to Ihe now). A t (his point (he bedding is 
usually (idied and shaken out. 


Cleaning end disinfection on departure 

tin un an inui I"*departure from the kennels, iis acoomnoda- 
tmn and livings must be Iharougfdy duned and dhinfevled. 
mid preferably left empi y few a few days, All bedding is 
removed and either dopewd of or disinfected MdisinlecLmg 
hedding. sunn.- lyp^s of dcfergtv]l diFinfectttuI may be used 

hi vrushmu. KUL-fciiniJs. t.g. lialugeriiLte'd lerliiiry am ine? I (hist 
41 a Li mis ird yffrxrul dctL'igeriLs 4iud diainfuel mg n^ihLsk 
liow-eser, sLrungly jlilIil- cmdiung ur h.v'richiii^: iiueiils 
slK?uld Di4iL he used iiilwiivK l ii<_■<_:k lhe miiiiuinetiiTurv' ruLcwn- 

mendations before uu)l 

All toys belonging (o the kennel* (rather ilum In the indi¬ 
viduals) should he disinfected,. or discarded if this is not 
possible. 


Postoperative kennelling 

I Iil- bighu-o pussihle standards of dbiilediofi art esretiiW 

in Veterinary hoipilal kennels. eSfXteially wbtrt a nsk of 
infection is likely, as In pofil-operatirve kennelling. 

Principles and methods of cleaning and 
disinfecting kennels 

Hie denning and dilmfecikrt of kennels is achieved by phy¬ 
sical and chmiiat attiom. The atlicni of all cbenLc-ul disin- 
Ecdants ndependnil uptm being in direct conlaet with the 
target microorganisms. This orved-ltt ihai all traces of 
organic material such as dirt. grtftte, facet*- urine, blood 
and vomit must be physically removed from ibe siiTfaree 
prior to disinfection. as iL will prevent such emtlotfr Begin 
hy removing the bulk of Ihe raat«ial wllh u *hnitl and 
semper (or firmlu). Tackle ihe remamdef by htting <>ul 
I he kennel liberally with water: ilben use- a determent ;imJ 
energelicully scnih with r suitable brash. 

Precautions and use of chemical 

disinfectants 

When using Any cbemicalc, rw hid Eng disinfciumb and 
clcaniiiu materials, earc shcMihi he htken lo ensure their cor¬ 
rect Jiaiidleng: 

■ Store in the origina] eamainm willi ihe lids fully mured. 

■ Keep aw ay From an imu Is u nd child ren. 

■ Wear pralMLivc clothing when rccoiitiiicinJeU Ami late 
tare to avoid cojiUjcI vrith skin. 

* Wash hands thoroughly after use. particularly before: «U 
Lng und drinking 

■ Only use dismfeeiams for the pur|H'sv: rcLiunmcndcd by 
the manufacturer. 

■ Use Lhe cornet concentration. 

* Wltj r gkn'L'K. 

MaiiafncLurcrs af JisiufecL:m|$ give ruLcunmended dilu¬ 
tion rates. There is nsaadly more than one rate, depending 
upon where ihe cliemie-al wilt he used and tht type oi\>rg:m^ 
isms lo be killed- or inactivuied. To siinpJily um:. mou man- 
ufactnrtrt do not provide a li-^t of nucnMitgaaiHiis and a 
TrCWAenM Ftrenglb for cuch. but they give a recom- 
meiuled iM^fl|ih Pm Knlirte or general use and (usual) 1 } a 

sirufljcei Mil-ulKMi fur eeiLnin specidc ilise^s^-esiM^injZ s^rgan- 

iona. 

9n some kennels- lhe I ee^ifciEitcndcd ‘ rcml iin.-' -siTL*ng|li is 
ased For the noriYUil dully L-k'u.nnig und diimleeiiuii ol kcn» 
nds where no spec die ptobtems exist. A reeiunmencLed 
higher coneenLraiion is often used in diunfeuLmg a kennel 
after \U oocurpaiit hiis been discharged ;ind before admiiiitig 
another aubnal in(o it. Some general rules can be applied lo 
ibc ure of difilnfeclanis: 

4 Too weak a solution will k- andl'-eeiivc, wl« r , reiis u sohi- 
iion chai in stronger ih^n the nfcomrriftndatl on is- not only 
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wasteful hut ;iIsli may, wilts. some types of dinnf«i?uiL. 
letid Eo prnbknu wit]i the animals' feet, eyes and other 
svTKiiivi; iiruiMs. Iiudtquate riusiiii may lead in similar 
problems. 

A ditiitfecEaQi should have no nibctuKCE otlter llfttti 
water gddcd tu it. Ii i* potenti illy dangerous m rtL* dis- 
Iftfeccams wgellicr or dtioidecLanCs with deberuthiK 
ud)us^ recofomciidnl by I Ik manuEwlLirtr, av eirfHhana- 
Lions uf dwrudcab can negate Ihe died of the intirt.- 

•diem in huth products as vrell as producing tussiOU* 
nr chiil«.• ctwtwive action. This problem tan occur acci- 
HimijiILy if adequate! safeguards are not in place - always 
he L-jiiiiuu-1 of die chemicals and always use and More u:i 

rtcornniencW. 

Use at the chemicals’ optimum tertperauurt fur action. 
Man) disinfectants are more effective when used with hoi 
water than with coM, alltiough with others there is no 
advantagi?. Ic b advisable to check this, failure. 

Usinrji vets hot water can he hazardous. If it spills on the 
operator ur iIm: animal, injur}. will occur. Safely should 
ha Lif p;iunii iliui importance, as with all actions in ken* 

rwzls. 

The contact time should lx- taken into jchuai when 
planning a disinfection routine. All disinfectant* fcqidre 
lirne to kill or inactivate lutero-orgauiiidS and art inef¬ 
fective if rinsed off immediately after appliraimn. rhe 
requiied contact time varies cooaideraWy, depending on 
the type of disinfectant iirnJ ihe organism* tu be killed. 
Take note of I ha: raoLifitfEuttvV recommended contact 


times when selecting a dirinfccUim; it naav be ; 
certain nrji.anivrns bnl may Lake up lt> 24 hours'' 
time to do it* work- 


in kill 

com tact 


Use freshly made-up solutions in ensure effectiveness. 
Some iJi -jiiIultiji u i-i begin to deteriorate- when nude into 


soluLion with wflttT- 

Btpiipmcni and rtcupLdclea used with disinfectants should 
be ihuTmiL'hly cleaned and rinsed before uk. Any organic 
material pKum may reduce Lhe elTeeLi\eness of the dis¬ 
infectant. 


It should also be noted that I In, 1 efficiency of some diun- 
fecliinLs may be hindered by ‘lumT waLcr. snmc plastics 
and certain other material*. kead all the bteratuK rctac- 

lllg I li I hi; L'hemiL'alN htrlore US£. 

■Ml ^hsinlet’lanls shmild he llaurnughlv nrlJvCd off onct the 
contact lime is LumptcLcd- urdw otherwise nwmiir 
mended. 


Always adhere in retianunaidatioiks- on product COSHH 
sheets. SpecUk use «n».l precautions u? lx- taken when 
using ehenih.ii I disinfectants are stated nn ihe t'QgHH 

sheet provided by the rtanuiaeiLirer (see Chapter 5 ). 


Cleaning and disinfection of kennel 
equipment 

I i.| ui pi:i#_-nt slilIi as shovels, buckets, mops, dustpans sind 
hriiahM. kitchen utensils. feed bawfla, beds and bedding 
must all be cleaned and disinfected regularly. Wadi them 


first in detergent and water to remove any organic material. 
I n- disinfect soak ihe equipment in a swim ion of digiitfec- 
■ani appropriate to the material -ai the manufacturer's 
recotnmewted si length and for the remmmcripdcd contact 
lame, then thoroughly rinse and dry the equipmciia beftm 
storing it. 

Special care must he taken ihiil ihe dismfi&iaiiL is in fact 
"appropriate to ihe material* as *otne items can be cor¬ 
roded by certain chemicals. Particular CArt should he 
Liken with the disinfection of items made of plasiic (iriL-lud- 
ing Lhcriuoplastic floor tiles), rubber and miUJ *.ied; the 
snaking of these male rials in an oudisbig dbirtfiftrlaiit 
shoulil Ix- avoided unless the manufacturer suites oiberwniM: 
4if so, the seated contacL times should not be a ttt tk d . 
with items being ihorotighly rimed and dried). If Ixdding 


SUMMARY OF ROUTINE PROCEDURE FOR 

CLEANING AND DISINFECTION OF KENNELS 

(1) Remove animal from kennel irtio a run or other 
&Bcurs holding area (nol a^oltier dog's kennel) 

(2) Ramova bed, bedding, loys and any other 
portable obfects. 

(3) Remove any gre&a sedrng with shovol and 
scraper or similar eKfuipmerU. 

(4} Hose oul hair and any debris. Pressure hoses or 
steam cleariors are used In some 
establishments. 

< 5 > Scrub out with oMtf^em; 

Rinse with water." 

47 ) Apply disinfectant* (or scrub oul with delerg^nL 1 
disiniecteni). 

fe> Time collect. 

(9) Rinse ihoroughiy. 

(10) Dry (remove exces-s water with a squeegee’ 
drier). 

(Ill Leave to air dry. 

(12) Relufm |, replac 0 bedding: as necessary 

(13) Relu-m animal tOhMlMl. 


"Many of the more recently dep^loped kennel 

disinfeclanls are a combination or speotailst 
de-iargents and tfniniectanr agents. These spedalisr 
delergenbcisintoctiinrs aro mixed by mmuffletureft 
as pod oi Ihe active ingredient Semulation. Thus 
principle polanliales the activrly of ttio d«smloctant 
and accelaratBE Itie microbiocida! procass. 

When using these products follow aclions 1-4 (using 
the correct dWulion), cut out steps 5 and 6 and 
proccod with stap 7 second option, 


These products are often uaed. in low-risk areas for 
routine cleening^disinlection where no disease 
problems exist 
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is disinfected by *Oilk ic'ig Ll Can Iv LiuiuIltciJ in Ihc ncMmu! 

iiy afterwardi. 


Antiseptics end disinfectants 

TV [LTnu “41 uti^uplic" -niui 'di^mfectimL' aft dllM 
lowly when r^l^rnnf to chemical! a.gcnu hui they LKtuflUv 
tisr-krrihe ihe chemicals' act km UigiJifansL micro-orpaniHira. 


Selecting disinfectants and antiseptics 

The choice of product depends upon many l&oi-gn? but Hxrne 

of the main eonsidtraEten* arc-: 

* I Ivl' LnCtfidod use nf ihc product; 

- environmental tkciuids, funs, fLimpcn^mi) 

on living liwue I skin, wounds, body ca-vUim, *ccj s 

* The product's activity agairw spvcitic rnkFo-orgniiisms. 

* The izcmiaci time nqdmJ. 

■ Known local conditions tc.e. water iLafdueisj. 

* Safely of staff and animals i*kull> the product should 
be noTi-irriianl. non-losic and iwn-eoomsive ehwk 
rrciiniariicrurcr's TOSHH sheets for details of miry ba/iirch 
arid | or worn mended suitable protective clothing lew the 

user. 

* Stability of Ihc product in iliitmjgs, 

* Odour of product. Ideally products <houkl. he either 
odourless or have a plcas.i in annua lhai is avvcpl.ibli: 
to stalT and animals. 

* Ease of use it should disperse easily in water if dilution 
is required, 

* Kcimomy of use, assessed by ccwL pcF litre of ready-Lo- 

use soluliLm. 

Ft should he noted, for cunpk. that: 

* Some prod acts which arc very dleeiivu lor ken nil disin¬ 
fection will stain beddinu. and Other porous iuaLL'riaks. 

■ The presence of n-cn relatively small amounts of organic 
material in water may affect some products. 

* Some -iiuimnl specter. are relative to some lypes or disi n- 
leetanL H*.ji ails. an? sensitive lo phenol: and vapours 
uivsn crfT by SOfTkC Chemicals such in pliilarjildeliytte will 
L-aus-u irntaLiort in the eyes of mil ny animals). 

* SLrftflg lulours ts-r perfumes 4*™ oflfcruive In um imirah. 
proincHiiie MUH/ing and irritation 1o the <scuhir mucous 
mHHbnjKs. 

Effectiveness The product should have been itsied 

for action agninst specific significant or£tuiisvn&. for exam¬ 
ple, pimninib, The results cHlbcre tests should be avuiT 
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DERMTtONS 

* 4nh«eplieft are chemicals that cause the 
destruction or inhibition of micro-organisms, 
preventing their growth or multiplication, without 
damaging an animal's cells. Antiseptics appled 
iopfcaNy have many uses, &udh as the cleansing ai 
WOUndi or the skin, 

■ Disinfection Tllte term describes a process that 
is used to reduce the number of micro-organisms 
(but not all bacterial spores) to a level vitidi is not 
h^rmlyil to health. This term applies to the 
b ootmeni o& Iranfcnate objects and materials and 
may be also apptod te the treatment erf skin, 
mucous membra.fNgs and body (issues and 
ovitm. Methods of achieving disinfection include 
the use of chemicals and some physical 
processes such as boiling. 

* Skin disinfectants are anliseptic preparations 
designed either for pre-operative skin cleansing or 
For use on inanimate objects 

* Efiv^rortnwfital dieimFeclanti are designed For 
use on inanimate objects onfyi many erf them 
require the user to wear prutectw dothJng and 
they should rtawir be on the skin, 

* stcriiani is a term used to describe some typos 
of chemical disinfectant which can under certain 
conditions destroy bacterial spores, viruses and 
vegetative organisms. Physical methods of 
Sterilisation are superior to chemical steriianls in 
Iheir effectiveness, e.g. steam sterilisation. 

* $taHiE»ptici>n is the tern applied when an 

inanimate object *s rendered free bom an micro- 
erganisms, including bacteria) spores. by their 
jtnvgvai off desfrocflom This procedure must be 

when the #Mclenl destruction ol al 

organisms 1$ vltfll, such m in the preparation d 
msflruments lor surgery. When selecting method's 
for destroying micro-organ isms on inanimate 
oojects, H is important (d remambe/ that a method 
producing sterilisation is far more satisfactory than 
one that produces disinfection. 

* Dectirtfamirtalicitt [refers to rendering an Item 
safe by the destruction or removal of microbial 
conf ami nation. TNs Is usually achieved by 
cleaning, cftintectfon or sterilisation 


SUFFICES 

* -ckfe indicates that a chemical kills a pfirtiqylftf 
type of mciO-Orgamism. For example, a 
bagteriede kills bacteria; a fungicide kills fungi. 

* -stai describes the action erf a chemical that 
prevents or inhibits Lhe growth of a particular type 
of microorganism fy r sample, a bacterioslal 
inhibits Iho growth of bacteria. Some anliseptics 
have this qharactenstlC, although it is preferable to 
select a chemical with the ability 10 kill the micro¬ 
organism rpther than one lhal merely prwents or 

inhibits its growth 
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;ihk nli lltal th t UVtf klMWfl what hlrenglh dilution fltld 
eodniLL-c l iin lt mv effective. Early test*. such, as 111 ? Ridciil 
Walk ct HJidi Chick-Martin tesla* only jin mulK results 
for ptaenalk-itthtd disinfectants; more modern Iwbwiuuys 
'■iul Ii a> the Krlity-Syfua Lc e- 1 are suitable for I hr? inos- 
rtumi of most disinfectants. 

I lie hacierLa-killang capability of a dminfibcturri varies as 
some farnii of bacteria arc more resistant llum other*, i'hy 
("iranri-fMihiliviB group -are the motf easily destroyed: th? 
Gram-negsth* group, acid-fast group ii ml biOmiii spsftnS 
art progjcasavcly more difficult to destroy. The literature for 
many dkiiibctub now available for us? in kmudbs iin*J 
catteries sHli» that they are effective against ipedJk impor¬ 
tant viral difiGfltti of die dog and cat. 


Typ&s of disinfectants and antiseptics 

There a re a number of different product umulaiMe on ib? 
market, wriih new products appearing: frequently Most che¬ 
mical disinfectants available will fit broadly into ibe main 
groups* some of the recognised generai titfr&eterisLicx nf 
these dKmkailE being listed below. Ifuwyvyr, it sknuld be 
recognised 1 fui i advenves ■ n m-m mI;i l ur131 l* and blending ot 
chemicid* may mean El1.1i L-urtai a disinfectants may perform 
■ lighily dil*L unily. It in Lhin’efm'L' advisable when selecting 
produLls to rtrltT In |Jie man alacLurCiV pyflOEilfiHrlCC d;iLi. 


The (twin groups of disinfectants 
Phenodcs 

fht pdienolie disinfectants have a wide range of bactericidal 
activity bui variable activity against viruses (usually poor 
against non- mw defied viruses such as parvovirus L The 
activity against bacterial spores is poor. All are toxic to 
eats, and can in use must be taken. 

Black, white and clear phenofics TVs* dtun- 

I eefiinls ary irur\jpoiivive arid nut av siew-CpLibly LO inaetLVa- 
Uon hy LiTgiixiie nutenaK as x-nnH! ol Iilt dicmkals. I Jury 
ary tonic anti ini la 11 1 lo Varying dcuiyys .laid should Out 

corny mio covLLaei with the skin. These types nf dbinfec- 

LimL Ldci be absorbed by rubber and ptuNEi.es. [ hey ary also 

strong smelling, and black fluids can leave sticky residue 
on some materials, 

Chfar&xyf&nots (synthetic ptienotfcfrforinafed 

pttsnof) Chlorosylem.il is less inriUin! I him other lypes 

of ph?u«»lk bill Can Nr imcMViil^d hy hard water and organ¬ 
ic rwleniil- |l IN si*tivy : uujinxl tirsm-pcisilivM hue-term., hyf 
biH pilcw activity Against (jraivi-iLygalave hayEeiM i ihnugfi 
nnprnvyd hy 111addiEixm til l\I > I A 111 some P r*-a] ucI n). 

HBXBGhfCfOpft8f16 This type of diemkul is more 
iictivy ilgairi-q Gpun-p^Ui'-r than t irani-ncpliiss hilCKTiii. 

hul has 111 Ml' nthcr aclm ly. ElirxaL'hlnmphanu h;i - hyyn used 
m -.uap and dyL£rguni prupuru Lion*, lur ^km dLsanreuliun, ;i-. 

it bus a good rcsidu&l effect. Recently iAm have been 


i;i in terns regarding its possibly euniuL-itivc loKictiy fuilhJol- 
nian nutnuilcN-J, I his has rexEricicd its use in some areas.. 

Tftcksao f QlQXtfenO)) 11 us similar eharaeiciisiies to 

bcHiehldrOpbiiTi? hut no cMluems regarding loxieiiy.. Si is 
now’ used in a siimlar in an tier flo a skin didinfX'talht. 


Halogens 

Hypochlorites (bleach) Tb«e JisinfcLiurtis 

gcner4llly in^spensivy iiinfi iiry uffeulivu agairist baLieriii, 
fimgi, viruses uiid spiKfes when used eorrecily. lluHCvet. 

■.tiLTL' are SOiflfi disadvaiilagys: dtlolnU 1 is a slfung Olidia- 

■i5u. agent wliich is corrosive to metuls. and bleuching of 
some materials occurs. Chlorine gas may be liberaied if in 
contact with acids, therefore, it should not be used in the 
ftfcsence of urine. It should be noted ihal (hese chemicals 
can gradually lose strengLh in storage and that the pre¬ 
sence of organic matter cun uJTeer the disinfeclanl acLivity. 

Halogenated tertiary amines (HTA) The k a 

group of conpcwnda developed an the Uk. The term 'ha- 
logenated' provides association with the chlorine derivative 
which is [cutsd in combination wiih olhcr eompfen ehc- 
nulfio. Generally <htse new compounds contain oik or 
more highly sophistkated qualernary amrnrimitim com¬ 
pounds iQACs) which work witii very s pea lie si mine sails, 

These producls with their specialist detergents have wide- 
runging aciivitin. Thef^ include action again si Gram- 
negative and Omd-pontivc bacteria Then is also good 
aCtkin iigaiivit viruNfN, mjdpjdmg eni-eh^ped and non^enveU 
>|viJ Iy jxtn Tlijdg di-.ual yyflunl.N acL j gainst NpcoyN Lhnil 
I iLiiy 1 r lic^y LtimpLimuls are mure rysiNtant to inayliYaHiLiii 
by Organic rnaflyriall thfllt some Ollier lype^ of diNinSytUml. 
Allliougk thuy are Ikought to by oidiod ill coney 11 1 rule 
level llliy ilw: of gkiveN in reLoOLiUeildiedk iJiey ary gyner- 

jtly of ]im Icsieily and low- d>frorion potential. 

DichlorOisOCyanufates Sodimfi diehlLiFobocyanu^ 

rate Lv j elri&f|srfct-relr 4 $inf agent avaiLibly in Hablet powder 
01 granule form. AUvaiilages are I hat Lhey have similar 
dihiiibvtanl aeCiviticN Lli liyfxxTilontL: hut Il'nv of a eorrn- 
sivf lendeiiey. flies .Oe also gyuerally more r-esasLm I Lu in- 

jetivjtion by organic nsaienals and alilbough uutabk 
when uudr up into solution Lhcy are very 8 stable when 
stored eoireclty fl s pwdc, granufes or hfhkis 

fudine/iodophofs I bis group of dbiofte-imiis \m 41 

wide range of activ ity ineluding sueny aeI ivily ayjiusl bae- 

lerial spores. Iodine has bun awrd for well Liver one hun¬ 
dred years in the ireatmeni of wounds The properties of 
iodine undl iods^phors (Iodine earners') are smibr in 
many ways to the hypochlorites but are most often used 
on the skin rather than environmentally. It should he 
noted, however, that fame people muy be iilkrgk to io- 
dine, Running eiin ubo be ;l problem with iodine produets, 

iLid^phnrii liiivy an addyd subslaney ti>IH'n -3 tion-nniv ^ar- 
laetJflt). I hew: pruducLN ur^ Il*^n irnEanE anil lIo nuE slain 
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in itic Bame way us iodine. Povidone iodine pn>dueiH 
I w-iiler-soluble complex of iodine and |Kdyvinvlp_v:frolB- 
done) lire u-tcd in Ydeiiniiry practice. 


Others 


FerOXiCt&S IPeroxyg-en compounds, (pfracetic arid. hy- 
dntfcn jxToxiHJe*. potassium rnonoi^r^ulphiii'Gu peroxyjie- 

ikii led chUsnnu - i.Limpmi ndyi. 11 vd rental pcmiklc jjbii.1 
pens lit I iL" iu:id art Oxidising ireuinl.s that have lb walir tu iil'v 

<>l l^dL-lL'rK.i'ibl. VITUL'tdill .Hid I 11 1 j|j IL'ulil I JL-|lVll V Vi IlCIl UMIcI 

jpprLftpnaltly. Tluinr is, hnwever, '.ana hie spLUiLiLlal ftCttV* 
jly wilh ihydTLigL'n peroxide, bul g-mul activity Ibr pu’raeelie 

ae»<J- The nOivily is jcrv^Ely i 4 d«d nn the pitttf&t of or- 
panic nutter uid fTi^re can be nrrvwn of ronw itkBbIe. 

I Hydrogen peroxide has low irri Ijiily and LoxioLy bul. jx:r- 

aLLiDL ILL' id IS HicIlIy CLIXIL UfLtl I f T illlt'll. I CIC ClfeiJ mCtCf istiCS 

of other pem^n compounds arc- similar to those of per¬ 
acetic add and hydrogen peroxide tnui some can Lx? highly 
ive to many nriih and break down plasticisers in 
rubber and plaidic produce. Manufacturers' approval 
must be obtained lor use of their products wilh equipment 
Hun may be prone to oorroeion or degradation. 


Biguanidss Th is group nmlJiinx L-hlcirhirji.idmi: pfe* 
pjtr-il I iiHi< which hare kiw 1-nx.iciLy ami imtaniry^ arul are 
llienrlonr I'rcquLiil ly used in skill deansmg agents and 


surgical scrubs. ihuuLHnduK are tMTt active again si CllSfU- 

potative ilun Cr^iD'iieptive becteria bat have no aciivilv 
against bacterial spores. There is good fungicidal activity 
but limited activity against viruau. They can be inactivated 
by organic nutter, soap and olhrr hdhik dctcrgenK. 


AiCObOtS Alcohcb arc very -effective against many or¬ 
gan ism* with the nolnfale except km of fporea and acroe 
viruses (but only if organic mnlcrinl hiis first been rc- 
onrai). Ethanol (70%) and isoptopanol ( 7ii u v.> are u&d 

(for clean fiTCHS such as trulley Nips, Ihmd mbs cnnlJimnL 1 
a Icohnl iiiul Lit her ckunueati sul.Ii as i_-lkli.M tiiri.Lcii ii^' a ltd gly- 
■eermif art nfteri used for disn&leeliLiii of li.mdv Ix-tWccCi 

cbaiL lisILs. AJcoflvols are flammable and care should be 
tukL-Ei when using and with storage. 


Aldehydes 

t Jin I :ir:i IiJl'Iii cIl 1 This ehirmiL'al bias a wide range of bacter¬ 
icidal *urth'h.y and is known to lx- active against many bac¬ 
terial spores and sonx- viruses. Glmiaialdeiiydc is relatively 
slow acting hut organic: matter has teas effect on ifs^icliv- 
iiy than some other dianfedaivts Some products contain- 
iji.u glutaraldehyde may ulso have QAC combined. Ibis 
type of disinfectant is useful for disinfecting acfoe type* of 
equipmeni that eann-nl be heal sterilised. Dnndvjtflajp£4 
include high kmtancy and Itninly; if is rrrilanl in skin, 
eyes and respiralary Tniirosj r (iluLaraldehydk! can a.lsLi 
COLHC wm^ilivitinn N k" 4 itling lc> I'urLher heal ill pi nh ili'iI^ WhII'i 
ennimiijfsl L-spcMiiru. IL is Ehetehne only tiW.\l where iJu K- 

comoMfidcd neeeaaary precauldonft for uccr prelsclion can 
tx- appILed. The Health Sen-ice Safety Council reccfTt- 


Bnufubi Ilial disinlix'lanK emphiying this substance ■■ lioulcV 
nOL he u>eil as geneial u w-ish dowrii' iiLisinloeCants, 

FalilLalddl V tk' Formaldehyde IS ■iclivc laeainsL many 
microbes but is C^msidered tOO imUiiit lit he usl'iI as a 

disinfectant. 

SuffclCt 3 fit£ These art chemkal compounds thuL IcnY» 
er the surfuce tensrion of an aqueous solaticm. Commonly 
used as weLtirtu agents., detergents and enmbihers. 

The types of urEactajit are: 

* An ilkh ie 

* Cc-liOfiKi 

■ Aiuphuberk lamptiolyCbcl. 

■ Niin-wnic, 


Aniiiiik' surfiM.-Ennis These lypes are generally referred to 
as Kiap«. The iOMl Ifupofuuii action i» i he phytacnl emul- 

iiheatioil of Lipoid jL seereLicWM uf the skin whieli eunlain 
baeLcria: the haeteria are ihus suspended in the bili^r and 
are rinsed away. The ineLusion of eertum .mLisepiiies has 
increased the antibacterial action of aiuoniic surl'acLanLs. 

Cilftoik lurfsc-tants The oust important example of this 
type or siirfiicNinl is- the QACs, QAQ have low toxkity and 
some detergent proper! ie*. There diE-infecUmts. are more 
active against Cnim-pusitivT iTum Gmm-negative bodoia, 
hiivc pwd I'ungiddaL adiviiy, but harre variibh oclrnty 

against viruses They art Ttot -attire apnml hderiwl sporei 
I liL*y am widely binclI in fhc clL-ansiriL' uf IlkkI pnrparaiion 
areas. 1‘hey nan he anacLivulL'd by many itiliUti i -- inelruling 

soaps and organic matter. There aurf^tant± are frequently 

a nrd ill pil'd acts ml LimlbinuLioii with oLIilt lIicibiicuIs lo 

inexease the dlsmfee-lLinl activity, fkn/ulkonium chloride is 

OlH type of QAC used in veLerinary pniL-liee. 

‘iiii phinl L'riL fanL|Uii»l%th') surfaL'Iauli I Iilsc ugenls Iisivl* si- 

imbe chaneteriaika to die anionic mid cationic iurfactania 
in dui ikey have goiKl detergent and haeterieidul. proper- 
lies. The food industry uses compounds baaed on dodceyl- 
di( amimctfayl glycine. 

Non 4 oofc The non-Lmiic wrfactanls ure eotiswlcred la 

hive no -indninkTobiEil profrrtic*; however, pnlysnrh;ites 
are HvIicvclI lo weaken SLnne hoeleriii^ making Lhe:n mure 

sensitive Lo -in her agents. Fox example, they are frequently 
uud in iodnphor preparalioru. 

Table tiJO lists some disinfectants lh;il are availabk. their 
main active ingredients and recommended use?, (for detailed 
infarmation regarding each producf* Hiiluhility in vdcrijv 
ary practice, ibr raanuficturors diiNi threCs »h™id bt readh 



All esLahlishnnents. whether damestic ox industrial, have Lo 
dispose of waft* nlerah, Veterinary pr;ic:iie^ and oim- 
mcrei-?! kertneU iitc uIlls--llI ;l-» mdaslnal uwrs lor thu- pux- 
[M.xrt, 


Copy righted m ateri al 






General prindplea of kemwt and cattery /nanagerrrafif 173 


Table 6.Id Amiseplics and dtsinfecEani& - soma axampLes ctf types available 

Ac.eIs fti inrfjmdliHit 

Examples ol products 

Presentation. and racwniTHfidfid use 

Phenol cairptxrtd 



i Hack lluiciij 

Joyra 

Liquid mncentinale - envrDnmenLal lbs 

■ ivtiiie fUdag 

lal 

Liquid concentrate - efiMrorimanlal log 

(etear soiutnei 

0tend 

Liquid osnccnlralo - envemmental use 

Chipmsylonol 

Dtm\ 

Llqwl Gouconlriaie - avrvtonnwiMl tw and akin 

I'nhlnfinnlnd pnond; 


tMnfacfeflJil 


Ibcot 

Li cud coneenlrale - WTVkwmmtal uw and shin 
MriKtanl 

HypOChl€ft!95. 

Ohksvns 

Liuud eamrindB - wvrmmental use 

(Reaches! 

Denies ban 

Uuu-d canctf ilr-alc - eh won mental use 

HaJcgLmaLed Iciiiary iffiW 

Tr^ene 

Liquid concentrate - dfrtotetarrt cleaner 
EffrironrwilBJ use 


Hnlnmia 

P&wder contiehlidie — ATAril til menial use 

Sctdu'ii aieNiyisueysiriurau 

VelftcJean Patvo 

f aBel - ervjircinmQrr|g| use 

Bsvtdone-iodirio 

PnvKlirn Antiseptic 

Sdulbm - Icpbal ajspJicaliLvi - burns, wuunefa. 


gain 

ate. 

Peruayaoeik; at pci 

Velclde 2000 

Liquid concenlrgbe 

Amlin acid 


EilwiWrenliiJ use 


Hydrogen permute surfacl&nls 

PflF^iyaen compound Vrecn Po-Adur 

bHfQUllc SShS. -OfffSniC t wnc a fUr w m ) EnvjrDnmcnlaf use 

mlcnlc detatgert 


Cftarhmidips gluconate 4% 
Charhc-xkliire gbC-tJrtaLe 

Dine* Scrub 

Hitsiachib V« 

UquW conceolrate - pre-op. akin di3«nle«an!i 

Rapid batie-ifidai mn cteanaer■aurf?ca scrub 

CNOrnaxdme acotato 0 1 % 
CNorngaKBr^i •«»* 

No*ra1r?ffl 

No var.nr Surgcal Scrub 

SdLrlkm and nnrny - eral dean^oi 

So ulbn - skin and wjnd cleanser 

CWoihexidine ghccnate wtrfrnHe 

Say ten Vel Concentrate 

SoXtlton - rounds- (drble-3. Pre-ap. 

InsIriiTiantB 

GblaraJdchyde 

cmu 

Formula H routine spray 

Formula H concentrated 
dfenlHtart 

Liquid cmunlrata - wrironmental use 

Spray - envirofimernal use 

Liquid fieneenlraie -HManmanlAl usa 

Cetnmkdo (flUftamiiy nmmrriMm 

Cfirtavtpn 

Liquid camanlobo - fin viranmnnuil usn and gkri 

t*5Jnli&dafT| 

Ampholyte SLrliiLlanlii 

Teqc 

Lrtjuid nnutalA - AfwtrmvMnlaJ use 

Qualetmary ammoniLm compound 
NdrHwte wrteM 

Vgr^kisn 

Liqtikl cnnceniTaiH - surlaca dUBinfodani, 

sanflipng tiwUng tA^nsJlp, 

Octyl decyl dime-ifryi ammonium 
Chkrfide 

QuMten 

Liquid eenc^niraue 

Oiccryti rtrnrcltiyl ammonum 

Akyl dimethyl benzyl arrmonium 
di bride 

iQunlicidel 

Envrcnrrcnlal i.se - eKpnoally slf'fil 

©gnFfilkpnum cWcnde 

Roocal 

LfqiM sxtncenirgte - eiwiranrngniai uwend Skfl 
dvMRCtwrl 

tanzflAwricn etilcrkfe 

Ma j iro« Blue 

10 df 50% sululicn. Pre-qp. Topcai (dibledj ni 
anvirefimnial 


[Tic EiiViiTMimeiiLu.1 Prelection AlI LWO im pitted a 
duly cif on lHl’ disposal of WJtffc e hissed ;i> 

ContPolted Waste, -of wfucti then are three tv pus; linu&e- 
hold, indiuUrial and HMVUHVvLflJ. Of particutif impor* 
tfliicc to the veterinary ptradkc is the hi el that some 
ol' the items in the liulustrial class are further classified 


us ChnieaC Waste and it is cwuliul LhuL l!he veterinary 
nurse should be aware of hems in this category, with 
particular stjfard io iCrtethwh df disposal and bw they 
slum Id lie Ik u nd Led uikJ stored prior It) flispcMal i *cc 
Chapter 5}. Table 6.11 idenl ifies iieins classed as cUniail 
waste and. their ultimata dhpniaL 
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Table 6.11 Clinical waste and ils disposal 

Shfiipa 

Needles, synnyes, bn3a.cn glnss scape! 

blades. 

Unless rendered safe n dhkal waste 

Waste Dwflainng blued, body fiuds, excretion, drugs 
Swabs and rSTcssirgs, blcnd'hody llmrir. 

Non agrculliiriil animal earc*S»fl and 
gnim^fl imm 

Non dcimgglir. kennel mma and 
hodding 

Pre di spDsnl handling 

Sharps 

Approved sharps GMlunw lunledl 

Swabs and ?qihKi iSspasjibks bflcfclinrj- 
Kennel nxnrnmertf 

Approved yelled containers or ba^S- iditnliliarte (wlh 
nnma and Hum $ WBrtl) pdw k? wHwtol 

CarinwB 

May b* detip frozen tor sicrage prior i& 
ooi toe Don 

Cotoclion by leeal auiharriy cr licensed QomiaciDrs 

jU clinical wasie is destroyed by high tempersflure JntimUw; licensed For this- tw 


Handling clinical waste 

I'nr thy hyisllh it ml vifely of si; ill! mu 3 In tuna ply with the 
rcnuJiititm, clinical wttlv miwl he ham) tad, jqpepHlial und 

disposed fit with tfn±ll curtr See "CliniHli W;Me\ p 14*1 

Disposal of ctinicaf waste 

All hems dbttd its dhnunl wasle musl Iht disposed i.if by 
indner;ili»n id u. lipenwcL liigh-SemperiJlune mi:itii:r.a1or. 
These tTKinereU'rs most eoofonn in the degulaBkuMf nejsjirtl- 

itlg Lk'iiiii disdSutfg-C biiCli I In: iftftlDVpJttrt I s££ Chapter $.i. 


Non-cfinical practice waste 

Ncnfc-L'lifikal w lisle is duaed os domestic waste. This 
includes -empty fond outer ipackagitig and office 

^a&Lc. (AIL ecmlklenlial records should he shredded prior 
to dirsposalj Domolic waste continues to he mLIkImJ 
regularly by the local itulhohly Normal ‘cLay-io-day' 

deposits of pel owner*' dog f fi ftfft are atop classed as 
tl'Iii *iL‘ rather IIl;iil ctjtiic&l wlll£. BIlilJ. plastic hags arc 

commcMily used for the refuse thai. is not -ckassifietL as 
clinical Hume. 


Small animal care 

Daily care of hospitalised animals 

TTm specific requirements in ike can of hospitalised 4i nimiiIs 
depend do some decree on Ihc comfliliioirc lunder irairocnl 
Table b. 12 suggests- a care routine. 

Defecation and urination 

Dogs The oppcutuiiiiy do defecate and urinate is somc- 
lim referred W> an "Kiliflf and sometimes- as “es.crdse' 
Most huspLLaJLsed: -dogs require restricied exercise hoi! fre- 
queoE opportunities to relieve Ihrmfidvcs, It h IficrelVitt 


ksi confining lo refer Lo ^opportunity lor relief rather 
llwii 'cureitt' in this context. 

All dogs should he taken to a run and given. frequent 
opportunities for relief, unless they are oat mobile or move¬ 
ment is ecuitraindic-aded; by their condition. It is important 


Table 6.12 Care rouline for hospitalised animals 

Owl 

Cars routine 

General check 

All animats are mr.pnrlcd br«lly try baunng 
Ihc kenneIn. 1 cages, This is Id csAabhsh lhal 
Ihsre are no urgent poblems that require 

ini medial e anemiun 

indwiduBi check 

Each indhfldiMi dwultf ho looked wl k*r 
«orno lime, nc&n^ (he bflhawHjur >crf the 
nn mnl gumparnd with ils nnrni.il, n g. 
■tfinthnr t is lively, aggmssivn, 
unnfspensr^f. da pas-lure sticukl at rated 
— wheitier it is standing lying dawn dr in Mi 
abnormal paaiikm 

Obm rreprabon 

Pulse and 

lem penal iro 

This shrxid bn dran bcrfiXR Ihn animnl is. 
ciElLrbad 

Tire unFTia 's pulse and lemparaluee may 

be taken (betore exercise) 

Swing, etc. 

Check for saifeng af kcnncfi and 1 record 
details d1 quantity and Tyjw o\ 
elhiiralkim 11 bit unmal Has uriftflLftd Of 

detecaied. rwte ir il «s normal, tr the 
anmai has vomited, note the 
appoaranoe w amouFTl* aa»» what has 
been eaten and record the observation 

before rem^wflg ti, it $ ngt i^unt praotion 

10 IHM kjpd in wrlh. dog? ovwrvgrtt 
except n me OSH gl drtlic I it pr Shy 
liKKlprs It is mrjrn freqiinnlly tnecassnry 

Id kswiMi k»d m with r.v.s, as avemgnl is 
often Ihc arty lime BiaJC some hdsp'tai sed 
cals wli cat 

Check IlH 

walre bowl 

wale hew much hes been taken and H flfiy 
snihng hnr. occun-nd (H Ihtec is spiling Ihe 
assossmenl at intake will be ciacouralel 

Physical chock. 
or> pfUem 

Any atonormaltties should he mied and 

rftoorrsed Woi.irids may ba ns,no-clad 

Any discharges shnuld be gen“y 
rqmgvnd 
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iM.it to leave ji dog ad long ih-at ii is Farad lo urinate or 
defecate i n k% kenncL vs IiJlIi would cause considerable di®- 
tits* Id tkoimiUy clean housc-Lniined dap 

WluL-n the dog is (alien to a run, its gu.il and genend br*dy 
stance should he noted When it pasw unde aiui faeces. any 
difficulty should be noied along-with I he appMunve and che 
■amount passed. 

ieheliin to urinate or defecate in kennel runs A rekiL- 
tsint dog should! not he returned in sts keitnd until every 
effort h.ss hit'll m;id l* in en lx ■ ur_i£c il to lir'in j tt and dele- 
dU- This is parliealarly important if Lltt dog hu heen 
cun lined I nr a Lnriy penud (such as overnight t a nil has not 
Milk'd its kimrsel. 

borne dogs are reluctant to relieve tbenuelm with 1 lie 
handler in close pruumily. If so. retire ii suitable diftmnee 
to observe. If the dog is still reluctant, it nuy he unused to 
ddecatifig on a hard surface such us con a vie ot stub* (n s 
described in the discussion on kennel design vnrher m ihis 
chapter). These dogs may he used to relieving on gras* w 
soil surfaces, and it may need a I ill lu ingenuity m criL&urage 
(hem. Inriliid vifnri will ensure less airexs to ihe dog mid will 
save time I nr the liamlkT on fu ture occasion* .is the dug 
should reliL'YL 1 il«lf without delay once il understands the 

iwfinc. 

Put mi me sawdusL Or peal oil a small men at (he end of a 
run and then praise the dog when it urinates or defecates 
there, so that it understands that ihis is the right plum. The 
sawdust or pal can he lilted along with any urine or faeces 
and the run cleaned u minnal. 

If this ploy fails,, it muy be nerasilry W w»ill ilw: dug for 
some dihUince iind then 'teish relieve" it on grass. However, 
Ibis b no I genera I fey recoin me rukd as it is unhygienic. grass 
cunill'll he diMiblLuled. |Dcigs with SUspOCted Gllfceiious dis¬ 
ease diould never lv relieved on an area that cannot he 

■■ ■ ■ -■ «** • • ■ U H 

adequately disinfected.) 

C&ls All hospitalised cats should he provided with a 
litter tray unless their condition contraindicates. Clean 
i he tray regularly und record the presence and chiiravter- 
istics of the faeces und urine produced. If ilw tray if i»l 
cleaned frequently enough, vodk cals are so fasiiditms 
1 hit I tbey will not re-use (he tr#y hut W ill sml ¥Utrwhirri! 
in the kennel. 

Some c:il> preler privacy, which Cad lv prcividod by lo*. ei - 
mg the 111,ter tray with ail UpLUBilcd bos. W’iLh an entrance 
link - cut into it. 


Feeding 

All Unimak atunild be observed when l«dmg In elu-ck Chat 
I buy are bil ling normally anti without sIiNiluIIv. 

Each #mniiil should Ilivl- the vuOl fed and Water hriwLs 

ihroughoui its stay to reduce the possibility of c-mrSh-ififoc- 
lioji. The bowls can be labelled or numbered to identifv 

m 

them with the kennel or animal 


Medication 

Adhere stmtly to unry specific mvdi^uion Limes, as 
instructed by Che wrtemhiry mr&m Keep up-io-duLc 

records of alt moclicatinins given. 

Where nwdkca lidli luis been given vrilh food, dmcl that 
the food has been consumed. 

Weighing 

All dogs should lv weighed on entry lo the hospital and 
weekly ihereafter. TTliis is important with long-stay animals 
tu unsure i hat ilbi- feeding and exercise regime main I si ins the 
do CDflpdldofi and I hut any loss of weight due lo illness is 
nvcinltored and reported. 

Grooming of hospitalised animats 

Every effort should ht made to keep [hospitalised animals in 
a hygienic und vomiortabte condition The smnming of hov 

pitulised dog'* shtMild lv carried nut as pare <>l I heir general 
nursing care, unless their vairuhLion crinlraiiidiL'jIcs il (e.g. 
an animal udnuLEvd for warlarm poiMinnie shoitLI Hot be 
hand lecl vigoroudy - see Cliapler -l|. 

Grooming pari of normal animal care 

TItstc sire various reasons why prooming is bendSdal and all 
of them can he placed broiidly under live headi ngs: 

■ Cleanliness. 

* Health 

* Appr-n ranee. 

* Inspeelion, 

* KclaLioiisliip. 

I Ilj iEiiLi.il Iclters of these beddiri^h fo/Dl a useful liicirUiry 

aid: CHAIR. 


Cleanliness 

Keeping the animal cleun by (he removal of dirt and dis¬ 
charge und assisting in the cll sling of huir contributes 
lowards the animal's health and well-being At home, the 
regular grooming of dogs and carts reduces the amount of 

hair dlepcisiled cm rurmtunr £iid. carpifts. 

Il is uriporluEil Ilia I animals willi Jltisl - ch luEig ltckiIs ;uv 
gCOCihh-'d regularly, as their uOalS rapidly heeCnne l.iiiekd. 

matted ud ioikd. 


Health 

Ity keeping i he ummul s o*ial cksin, ^Hnnns -assists the 
iu-orwliiioTL of the skin $nd hair iind thus i^MiinbiMes to the 

anufial's health: 


Copyrighted material 





17*6 animai* 


■ CrMininy siimuLii*?s •annim (Ihe hair growth ertugc) by 
ihe removal -of dead, flheddnftg hairs. 

* Fhe TL'muviil qf dBtdiarjft= and pRimlnn of milling pre¬ 

vents skin irn3;stmn r 

* The diwe m-iiwditwi of lire animal during grooming 
assisls in early pmhlifm Teeicijunit&nn, 

* iJunne L'.ruLHmnjj;, daily tu n? jirwl -i 11>_■ i■«11■. ■ i-i h? any hnny 
|iromiiLCOeus. *kih iulds. Icet and cbwv, eyes mihJ pjln. 
ITLOUlh a ltd leeLb. BAIII, vulva arid prepuce euniribute for 
the IipltllIiJl of ihe aiunial. 


Oft ncra usually uive this un the fkrst reason ftir grpQtnJng. 
though n is the kasl important for the animal itself. Many 
oft Tier’! l-iikc a pride in lhe ii ppejmmcc of their ;i nimnls and 
ibis becomes very apparent when a potf-operativc animal 
with large areas of denuded skin is returned (o an owner 
who was not forewarned. Owners of pedigree dogs often 
wimt itreir peN In hwik like the breed as seen al champion¬ 
ship dug shows and Ihis mea ns (haI many do£K are Inmmed 
and clipped hy prolevsic^nal grnoineTs, a practice I ha I jilso 
js-*isl> l he Oftncr * daily emumiug of lire due. The appeai- 
anee of lhe true shuw dug b of majur COneum hi ils nw hirer 
and shuw preparation uflert invcibH hours uf careful 
gnmniiiLe and IrimniiiLL! ur dapping. Surges should he care¬ 
ful noi to remove hair fmm show does ftiihout the uvriici"s 
consent. 

The veterinary nurse needs to appreciate this emphasis on 
appearance: many owners, rightly or wrongly, judge the 
standard of care at (he pracl ice or kennels hy the ippearanee 
o-f Lbc animal when it is returned to (hem- 


Inspection 

The d uly inspection of an animal dimng I be grooming rou¬ 
tine cunlrihulis; Ln ik health hy giving an oppnrluruly lor 
early recognition of pfoUenu. For caanipJc. flea cvcreui will 
only be dtuwered on close examination of Lise coat. it is 
recommended that inspection is earned out in a logical daily 
sequence so ihal any problems found can be intended to 
before further dirungc or dbcofaforl is caused to the indnul 
during the actual gre^ommg. 

Relationship and human contact 

This ban important reason for grooming; fo r the dug in Lhy 
wild s(ate. muluil grooming is part of p;u?k wdAltatlfon 

activities [ 5 ujs liiwer in lhe p;rek Girder suhfnil (<> grurnllmg 
hy a mure dumjfi;inL mifmtx?r, ftlulc dopiiiiunl d-ugs rttak>.- iL 
ideal whirl her ur nut they iruiksenL to Ixidlg u.murflL'd by ulher 
owmbers of the pack. When dogs are groomed by their 
handlers., the activity strengthen* the bond helftcen (hem 
and confirms fo the dog iIs place in Ihe hierarchy: ihe hand- 
ler is Ihe ‘pack leader' The acl of grooming* Ibcrtfart, 
should assist in Lhe handling and training ol the dog. 


Grooming can a] bo assist in teaching a dug to sii ur viand 
still whilst (he proodurc is carried oui., which will be i>f 
greai assistance for veterinary examinations. I f a dug resent* 
grooming for no physical reason, il a* likely lu prove gun- 
entity difficult to handle. 

Introducing an animal to grooming 

Ideally the process of grooming should he introduced, (to all 
dem«iieitaL gpectef) ill n wry young age as parL of socia- 
lisaiinn ami hjibidiaison Even short-haired puppies uud kit- 
tuns should he handled each day and! introduced gently to 
brushes wrtd combss Theta penance should be made pfetisunt 

lur the animal, with praise given for good behaviour hut 1 
liriii lenc if the animal uruggkL 

As with alt i rain mg. grooming should he carried oub far a 
Tew minutes at a time al hrs( and gradually baih up a> the 
animal becomes acvusLomed io ii. F^adi stssLan should end 
on u successful m:ne with Lhe animal being praised for com¬ 
plin nee. 

Owuen of long-haired animals should in purlieu tor be 
ndvwd ihiil lime ^.pent in lhe early slages of ownership 
will mu re rhal ihe ammaJ is ebdct to groom in laler 
years and is less likely lo be prtKVVtcd at the pnKlHC for 
■T.'-ilLjUiiiL' «lien an eiftiicr is uiuihlu In gTocwn Ihe p€t 
becaasa il struggles 4?r esen iillentpts Lu bite. 


Routine groorning 

RouiinL' glooming is pari of die daily cure uf a nurnuI 

healthy uiiDul. bul the veicrinary nun* can lx- faced with 
qniie a problem as there are so many different ty pes of coal. 
In additbon. various factors have a direcL effect on the coat 
and it is nnwaiy to have a broad umjcrslanding of (hem so 
(bid the coat can he correctly ifiamt-Hlned while lhe jeuedhJ is 
m the mL™'s care and ihnl owners' iiiKrieK regarding 

gnmmi ay. at hiiUK can Tse Aniwered. 11 Can he seen from 
Table *.L3 that (he majof factors alftcting hair grssvrth 
include. 

■ EnviTonmenlal temperature and lime of year. 

■ Haleb, 

■ EadflCritlt and repuiductLve ■iGaLus. 

* Feeding and nuLntuin. 

I he type 4if cq&l is govenbcd hy combinations of ilhlivi- 
duiil liuir (ypes dial make up the coaL. These are ihe rigid 
primary or ‘guard’ hairs ami the sofi, thinner aKondajy or 
'lanugo' JLairs. Tlic various propssriicm*, LengLhs and weights 
of ihesc hair Lypes. account for the many and varied types of 
com seen in dogs and cats (Table 6.14). 


Groomfng equipment and methods 

A fairly wkSl 1 ranee uf iilLenliun and cLjuipinenl is required 
Ui deal With I he variuu-1 Lypes uf euat. For Lhe roUtilX main- 
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Table $.13 Fudges affecting ha r grawtfi and type 


The .n n r m «>n mrtn jrf hair growth m I ha d r,g is Q.S mm per day 
An average aTHMlh«CDfll type Wes StwU 5 moe-the to regrow corrptel^v Fine. Silky 
lw>g-tieu-cd yp ii? Be nuxlh*. a sirraLgr growth nsfa can be exported in cats 

DttkjS hr Di in ncusri# cOflBLamly high envifoiTrcnta. 1 lemperaluiE (usually centrally 
hfiawdl Will Cflefi Shed ha* alrrtOfil OOfftrtuCualy IhdugbauL the yew but with natboafaie 
■rc*&a&es m spring and autumn bedding in dogs kenneled <i\£ □( doors or with less, 
environirwnial hMfing tends 1t> be mere obviously seasonal - shedding is vtrp/ rKilic-nahie 

in Spring arid AUlumn. This seasonal ooaJS change is a natural pror.Rss Iriggorftd by 
inweasny day length in spring and dccnasng day length in aiilumn 

Spang — h Greasing day length 

Production ol summer coax triggered 
Increased hair aheddng (c* wtotamlj 

COArUr COAt wilti induced *msrly 
PlUB 

Increased sdbajocieus gbmd activity = SumnWF OWl 
Allowing increased air circulation through mat 
Autumn — decreasing day tanglh 

Producbor at winter f.n=it triggered 

Increased hair shedding lot SUmm«T«nQ- 

plus 

Wp* cc«i growth and rodmu and activity = Wirear coal 

IrtSmased coal density = nsulabon against ihr r.rJd 

Health and mprodUclMi fftabjg Condition can c#1en Pfl ASfliKSSd by ObUtVihg the 6UI and mating any unwascanel tee 

or fhlnnmg ol h*r 

Thinmng dud«g ptHtod&Of il-healltl is djfc Id inteprupflian of the growth cyn^ tamer 

MvIdbU hairs a/e In Ihe preMi siaga 

An gntmai euHerdp Irom j||-haallh may a Is* hive a dull and harsh coal Ihe n?proffcjcirw 3 
fMU4 flfw Bnhrt can have an effort Ofl ihe coal growth and this can be quite cfcvHJUi 
dunog pregnancy and iMadcn and occasional slier neutering 

Those and cShnr H-oM hormonal ifppeOflS usually involve thinning at h»r on certain 
Areas of Hnn body 

Feedug and rajlnban Died affects hflir (jrawtfi. as i dots all dlhor Fundi™ 

Nulr enls. essential Icr good ffieaor Skin And ban nclucks amino and*. essential fatly 

adds. zdc, fcrtra, elc. Owe Chapter 9} 


Factors 


Environmental temperature and lira ol yea/ 



Tab^e 6.1J C&al lypes 






Coat 

r; r« h ■ m >■ ■ ■ n ■ 

Tyi» 

Etamplc 





grCMpftltf the purpose or grcaming: 



Short 

intermediate cn oowse 
Dense 


2. Vi'i/e teal 

3. Double ooei 

A. Srlk-y coat 

5. Woolly coat 


Modum 
Long t nn 


Baicer, Dichdhund. Chiiuahua 

GETTnnn Shnpherd deg. PambfC^e CflPflt WWd dogs and 
wolves Nm this type snd It te iwnrtore someOfMs 
re Tc^red to as a nermaJ reel 
Wire-Hapod Temera 

Rdug^i CfiHie, Long-Haired German Shepherd tfog 

Most Spai^e^- sillers aid some refne^erg 

AlCfiar'i Hounds. Bearded Cdlms 

Poodle. BedlilpDdm Terrier, Curty-Coafcedl ftelneVBf, Ircsh 

WbAst Spaniel 

—=- = ■ n mi | ■ ■_ m 


Tlw* rfiw Aimw iritvfi bnu.»Lmi -iv b^wcuA sed -roBf types, sejeh m ca rdtotf coma ^riviu^ coafs & r c unefw ffra niifstfj twiw, fi 

^OcVT^i 9 i!ia.V.«AoLi iv««d H5PP!>■ -SfHHrtf tf& M W ft W iW l .tV SpSCrTC jrfWC* .¥ JSft* OiWH/ .ill In pnjvnjp D^'jik mf iTMLn,»fVM iVr# 
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trance grooming of pui Lie^i 4i tm! btimikrs. il is ikdvjwble tu 
Block \i range of busk grooming; equipment (TftMe 643). 

Although different tfrals require JUfcttfli aLLcttlkm., j 
L ogical general sequent* On he adopted to* all common 
bnfidi co ensure that nothing ■* mined nut during the 
grooming session: 


* Asuaa lIiu uftimurs ImpfiraineaL 

* Cany «rt a, physical inspection of she uunul (Table 

6lI6>. 

+ Remove loose bHrif. 

* Comb, brush and finish tTuble 6,171, 



Tvtp*s 


Features and use 


Brushes DOdfote-Bklecl QfOOrrii-^ 'brush 

(pins and brisifeffi 



MclaJ prs wth pounded ends- The OAnighC pins ITOMB C B Ori fae^ 
than brisite with si fay coals. Used tor flihy.. d&ubie coats and 
leaiherny to separate hairs and smooth and lay the coat Not so 
lsHli 1 cm 1 tangled ooaia 

MaLuial op synthetic brisiaes. Denser than pin DhIm and less 
abfe io- brush through thick ceate tor har separation. Th* bnsikis 

are flaaiUe tor removal of Sri deep m toe coat fins t*ush is iron 
commonly used tor routine grooming of short-tiMried brands 


Skker bnjgh 



l-tound glrwm 



One-way hocked bins- The hobfct a*e*st in puling out toosc hair. 
Pressure should ret be used sw ihe tipcsfcs isasi^ damage ttii? 
dog's e**n. Used tor iwnwhu iww fw fiwn mid: coats,, 
gr&orrwto **Qf coaita (especially faethenng), wire, wraty and 

double coate 


Flffitifre, wto< l^i si las small plaasi- pn^oedbf* « a velvet lype 
Surface Otlen double Sdnd. Used In assist moulting and to' Ihe 
routine grooming 4lf short coaled brands. Pressure and vkjirfGuB 
usfi should be avoided with wre bristles 


Combs Motel combs- 



Oe-mabrig comb wth specialbed Leeth 



Handle and rw-handle comb® Both a'P HflWf in varans 
looth #Uthe Used tor yrxsrmng at tango r hair behind ears tfi 
alky costs etc- Also used tor detangtinq and b>eeking up small 
mats 

Deelgned tor greeier pell through dsnsc cauls. Used lor itftWvaJ 
Cl Icoe*€> jriinr-cr-ril and hreakng up so-roo snail rnags (with Areal 
cere m damage ran easily be nllcted lti Vie cftgfB S*.n( 


Orth' w«*id cu °ui mala; it is a much safer way to rarnw mats 

man by the use d stiaaora, alkwApi the mffldtmm *nM4 af 
coal: Id be preserved Ds'ice the mat ifi removed 


Gdwn T rimming scissor 


TWmtog scissors 





Long i^iry sharp b-Ww laponng i® a pcirA. oaktrart sizes 

available. Used to trim neatly around "Me edges at ears, etc 


apedaiwd triad** tor ft in ring wflhoui leavng ‘stops in too rami 
Users Ip enhance F&h lines, e.d. Ihfl BhOUtom. Sides oi chest 
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TaWe BIB Physical l■’^5^)ec1lori routine twforu grooming 


Alum MHh«i 

Asstsz& I ha Slate cl 1h« animals L.ji 1 and ’ The rlSiKWKHi fhOJld be carried Out in a lofflwl sm^JenOe, CfnKWng We *>9 "’em 
IhrrHtre tha ne*T! lar Ihu use ri HOfl-routi™ head 1* l»l. decking dnmtf Mh wteufl#);/ and by running tfrt -Ifirt-ta W*iv*i ™or 

epJiJir»fim sijdh as the dfi-maiUng comb lha animal A-^s requiring -pedaJ alteraon. partcu»ariy wiUi eidaFV or h^rlali&nd 

■ai- j ria1S. rtCkldti; 


ift& siati* irf ihe apimaTB health. Tho is 
very mporinnl as rt eri$uf6& GtoBB gtafrflrralkm CA 

me -arimBtf so ihai tesfci^s noimaify eftscL/ed try 

ItlQ ■owrl *am Irxjnd priGc W Ihfi U&B Ot any 
equipment lhal may caufle ifliW lO tta animal. |ll 
IB 100 lalB Ip find -a wart once yoy h$ive =lLK*k Lh* 
corral ui rl rajjsng rl Ms- 'PlBed' l 


Mouth. teath. gjma and fp ToHe 

Eyes nans - discharges s-'F-ed swuy with dean damp CWlen V»OOl m some 
breeds the long bar cm ihe ears (and laoat may garhe* lood wtidsl Ihsi animal ra 
eating Ths shanks ire removed by w3*shn^ Eiiher aim ihe hair coteMly lo pr&™nL 
recumBnsw, w, Inr a pttlgree breed when? mis Img bar is a lealufe. mniua a note 
k use a 'snood when leading \fw dog Ittinse hald lire lengi hair and oars back 
dumg liWMlirg and are Often used lOf Arghan HnjndSI a a narrow deap fnRdmg 
bowl that aJIbvre 1lw long bfllr and Fwara Id tali on each Side tfl bnwl and nofl in 

th# I'Cffld 

Hdofcs VId dbdws - any pressure sores noted and attended le (mpraw &ixkkng 
and apply rtfliile Iraki urn jc^ly if there i* hard but m sign ofl breaks In 1h* 


skiriji 

Fixyi pads - may ho cracking or in dogs that pacn ntxiu: ccniinualty in hand 

fluflaced ryns limy may be reddened amd Ihn due Id §ie abraisve sKliGO 
Claws - itmBft slmukl m cheeked For ln|yry and condition je.g. they may be 


ororgioiwi *+inn n dog has reslrioled e^rasc a a walked on ■grass) &cma ri?gs 
ihat hays a k>rg icrm abmrrr^ gall may wmt iber clawi Lrwveny. resulting m Urn 


need v> inm s^htw al the claws an a ragubir bar.fi 

Body [FtIkas - anus, VUhfl and prepix-fl m.iy require Ihe- regular nemgygl gt 
disotiar 9 Ds.'soiing WitJ'i long-ha^ed animat il ^may be necessary to inm or nip 
,-iway same or lha SorrourHSng hair bg alOrii 8 easier daaning 0 * Ihes^ aliens. Any 
Iron •men I or all*nUOfi to any abncnrialftas faiMld Sitl&uld be dealt wilh 51 ihis a^gu 


De-fty$!tfng 

Sonu , Om*;s [he etui of a lonis.-hairor.l iflitsul been so 
^rcMsIy nejJ.lL'Licd iiihi become » okuc it would be 

unlsirKl m irv lo de-raat it wbik the apirnual is coascicms. 
The iH'gldui mjy have arisen hec-jnse thir animal has been 

so difflttllt el> grooni when codedPW 

In such e-uses ihe vtieTiaiary surgeon mijshi tir 

□nausiheiihc ihe ajiimal -iml n^ucsi (he veterinary nur^e to 
"de-mar rL, Thk* Jn?uld. be carried oul with grciii cane It is 
very easy 10 l-u.l IIjc skin, and Bcdssors ^hnuUI fkofc he usod by 
unski !IW raurwr*. Cats are espeaiilly at risk when hair lumps 
ure cut HWW- 


C/i i ppi i .ng ancf 

Under normal dfCWfartflMB a nurte is milikuLv 10 Lh: 

involved ui lire Ujiig-tcrm maintenance of a coat chat 
requires dipping pf ircmaiing- Howmr, ii h cwiCiLiial thai 
4 i]| ihose who ta-rc for hos-pitalised nnimals should know 
how Ilk 1 l)■.> k Lifter a variety of coal lypes. 

The Tudiine dipping or inmunng of some anas in loa^.- 
hiiircLl ikogs will assist in miiiiiiaioioe eleunliiK&s buL care 
should be taken. 13wi mv\ trim m dip ;m animal witjhani it'' 
□wiH-tf's consefll it may Ik a pedigree show dog which 
should cither not he trimmed m needs tpeeialised el wing 

and trimming 


The dipping, lavul ^rippang mhl [rimming of 'ipetLlK: 
breeds- is gcnemlly wuhin [fie realms of the prafev-sjoriiil 
dog groomer and shuwing kennel. Interested veterinary 
nurses can atlend spedul eoitracs on this art^ hu? in general 
practice it if, mmre muA for a nurse to clip or trim ;i pel dog 
at its owners request bt-caiiie che animul is dilE'ieali or 
impossible to groom- This may be due to the ujniltlftl * lein- 

peTiimepL, nr bevdU.se tIk dog is elderly or inlann with pBf- 
tiaps iin tkk-rly owner. In the hitler ease, brimmiiig und 
dipping imy be uurbi oul a$ part of a gcriasric care policy 
(tor Ihe dog. Uni b>. Where iMptmnort is the pmUnn, pl 
is usually ncnafiuy l£> sftdiW ili£ d<.-*y or. in estreme crises, to 
anaesthetise it u already diw:ussed lor dc-matting. 

1 1 a general priidice, lire veterinary nurse needs lo know 
how to use cumin Hi equipment for trimming or clipping n 
dog neatly and Lidily. The reguLaf trimming of some types of 
coat assisls gnuHning aihi general hygiene, while dippiiag 

can assist in gnMMUitlg by ketpilfig the e«>ii1 shivrl enough 


to he managed easily. 

Trimming is carried out wuh special lds&KrtH. Area* Lhut 
are etunmoniy trimmed lo main an gruoming are those 
prone to matting or col led ion irf wilinjg. in breeds- such as 
some spaniels and ■ycllcni. This indiKlei the ears, to avoid 
the collection of food- when eating, and the matting of the 
long silky hair jien behind the ears, beet are Lrimmcd parli- 
r utar ty between the loss, vvlk-fe mad can colled and dry on 
Ihe hair te Ihai Ll eause^ discomfort by rubbing and Hy 
pushing ihe ich£!i apart.. In bitches, it may be nwswiry 10 
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Table 6.17 Grooming procedures 

Procedure 

Aim 

LooMntig Ih^ dead Fair 

Idwt Wflte Wi twwfit IV cm Iho gttxHrwr pylkng ilW rpO^enigia along Ihfl shin through Ih* 

agamsi the Igy :>f il« fiair. This wil ihj?fp 1® -remove the boss hair and therefore* BtiirtuLaH 
ricvmai hjair growth. Doga ieno 10 find Efiis procedure ptea&anl and m arm wl got eaoiled and sea it 
as a gnmre. sp nnm but Manly handling is required 10 ImU M Ehe ctagi atm leurty Still 

Gsmbhg 

u&ln^ a tnapdftbfta] comb my tangles can to ftHAed airt g^tiy and any kx»* hair itmowj Uom iha 
coat at this at^e-. The comb l* uwd with the- lay or ih«s hair ^ an ungte usuaty abaus 4 ^ Particular 
attention should (aain id nu on rr« iongar hsiiud breed? that hanns a lendertcy to inngip und 
such aa behind Hu Mm -iwid ts^thenng tjeiwasn and on tin? backs & th# Nrelte^. As \tw, onmt> 

is rnesns accurale lhari a brush and is usualy ematop M can be used with care on areas that ore 
ettfteui to asseea, ensurri§ lhai no niws are rntsud tv angles nsm^n gndern^th a superik:Laliy 
grpemed 1 COffl H fflflita are found 1 during PQmbng and ghey -fir# nd ahlp 10 be feflWittd Or leased cut 
gs^illy dicing a tTfld«flfli eamfc, there □ sppoiflJmdl de-rnailiiig comb cm be i,»sed Where flpyropriato 
Id ramciMH- the mat. foiOIMd by li combing gig pi i?ie IwnHlQ tiar gcnlly wrth the irackMiaJ comb, 
where a vnot h-is iw^n removed ii is importnni to checa. the skin underneath it for damape as toe 
area my be- reuderod or mm empunihg. H mat has caused irriiafiao to iho nan, thie tfmju 

be deaH wilh, depend'ng -on the severity 

B’usung 

Thffl, is C^nled €*J\ With a biuSfl lypc depcnctng upon \m coal; lha adion a\ brushing depends be 
she brush f Kflrrase grefll: Cflre Wlim grooming hvm pin or ahcker brutfieak as rl c? possftfe to 
damage Iho skm Wtlh some type* 1 L^ed loa wgofW5#y. II Is ml gen or ally advisiito to ese th* lypfl 
Cl brush against Ihfl ley d tie hair. Fdr a smrcilh CfMfl Ol llto Imer^edi^lB Eype It® foimtig 
briiBhng tochnKgje coiito be adopted. Once tfire cprnt^rg is cofhptele a biisllo bmsh can be used. 
Fm&tfy se is uwd cn the hair covering toe inmk. Tho t»n.ighi it used apgairal tho lay ol the hair to &hon 
siraigl^ strokes, This is begun a’ the base ot ihe toil and ihgtie andmHM grad^sHy iraward as 
each area is broshod. The bruarifi^ agSM ihe lay slops si toe back of Ihe head and art ihe base & 
Ihe flkiil, feBfnng lire hand untouched at INft Stage. Tha hn^sh is ll^n used gefflty Cn Ihe bond wtlh 
toe lay Of \t*i Mr and threrijatl^ working dovrnwardi and tuudrwvd? wm S*W5r1 Sliaiyhl strokes, urri# 
toe entire body arto lags tave bpore brushed Taking hebi bf the tail, gently but firmly brush carefully 
Jrom b^ss to lip Cara is requinsd whan syooming lails as rfsSny ooqs are qiAi sensriivt! abOiH Ihoir 
tafe be*ng gnumM and Some may meet sharply to a! huf rh* rreasl gcnlki brushr«g Dumd Ihe 
beetling phase the brush Shauln be poffodcaHv Gleaned to renicr#® any bu*d-up Of h». TtiiS nan be 

done by drawir^ a Brsdrikmal cDnb Itirniigh the hrtBlIes- 

FinMing 

Aft tir ccrbng and brushing, a snxKrth Of Siftty median type O* 1 COa! tan 1>S Irtr^ied ertf by using a 

damp cto* or smooth hound glove for a piece at vcivnt -esc damp- srynLhaBc etiamcis ofoihi. Tin? fone 
is partly ^pnri p**er Mtowed by the remainder crl toe body, *origng irom itoni to bade, fha aesgn 
Btoosths dawn ilis cmI and removes stray hair and dutfs tem toe m surface, gtvflg a. aleck shine 
to a healthy t™i- This is pcs done generally Mh ctiats lhal arc too wnnKy or wre cod? typo, as 
tooss am usualy required to stand up and am hr.ished into shape and bill 


• ri in soiled sireas poot-wlulping if iuiliftg ;tnd staining from 
whelping fluid am not be removed fruity any other way. 

[f j dog sails Itttif Or mats easily,, grMming will be gim- 
plsillftl if JLaar is juiliLmusly trimmed from the anal area and 
hir&dbeg feathering - hm do not be swissor-liappy. Strike a 
balance bccvvccn Uk riLvd i'.h kiiL'p the dog hygienic and the 
owner's need for the dog's appearance Ln be acceptable. 

Clipping as- hy means of special L-lipper^, There are set 
iiyfc^ oF clip designed to enhance breed feuigres, e p. some 
of i Ik hair of terrier breeds is rencmod or thinned cot by 
prcdewional hand-stripping. NaaMhffwing owners- nf breeds 
iuLh brag, heavy coals such ns the Gtd English sheep dug 
may have their unntals dipped out for the nnmur. Dugs 
sueh as jwHidle^ do noL moult normally and at is essential to 
dip the Lsisai regularly, ertbmMK it would become uima- 
naguhk far ihe owner and would cause diaoonrfntL and 
diairesa 10 the dug, 

dippers should only he used according to the manufac¬ 
turer's- i use ructions ns they are easily danurged hy misuse. 
For example, the hair mail lx - comptmly dry, u? set 
hiiir quickly blunts the blades. I he blades should mis he 


for cud Llan?uph i thick coat or matting as ihi?y may be 
dogged by the hair aiul *l«np the n^iclliaie. poatbly raising 

damage 1o the cqnLpnwnt. If the dippers bee mat hm 
•during use,, they should he ulluivL'd to cool down before 
Mnlinuini. 


Clipping my-vh tries should K- regularly serviced and m*iin- 
Lairie-d. Titty need bo be thoroughly duaniKfc ;i nd ^kd after 
eadi umt and Ehrn stored in u dry ciiviraiwiMt. A variety of 
blades should hi: availably with spares- of those mud must 
commonly to enable a fGtatUiTfe for regul-.it sharpening. 



[Bathing is carrM out for three main reasons: 

* To eradicate and etpavtrod eclopuiranlfla. 

* To treat skin conditions and apply topical mediuiiiun. 

* Tn cleans? and condition the hhL 

OcuiLsing may he required for various reasons, such .as: 
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* The ml is soiled wiih a substaixe that cannol he 

removed by nofnnl (rttoNufr 
■ To remove oduunii (e-.g. when «j dog ha?- rolled in cjlgteIh). 

* To uwbl in liiL- removal and marking oF the scent from a 
hiieh ju 4 B out ar'ftuu&on who it still reedving (he atbracion 

nl millif dugs. 

* To improve the appearance oF lhc coal bdftere a show. 


Shampoo 

I here are many product few shampooing dog*. Some arc 
generally available: others (for specialised media* I Or ami 
parasitic use) -die only available by prtscriptionr The pre- 
paraljofu fail into three categoric: 

* I naeetkidaJ (to eradicate and control parishes, nvn<4 
C 44 WHAwLy fleas., lice and ticks). 

■ Mediated tcnniumirig fcom form of antiseptic or other 
active ingredient and prescribed for dogs with minor skin 

problems). 

* Cleansing (genera! purpose or abo for coiidiMOfiiiigjL 

The latter category includes those moat widely used - 
shampoos for general cwil dc-ii rising, A conditioning agent 



that the coal is more mauw|ettblc for brushiilfi out -when dry. 

Specialised xli iimprais are jy;i iLi ble In mu the pet trade fc of 

different type* t>f cuaL. Mil two most notable are the 'mild' 
sfkimpuo lor puppies and does with sensitive skins, and 
“colour vnluirK.iriL'' slumip^H.’is for particular ooajts, such us 
products containing optical whiie-ncrs- for white mala. 

Nnte i hat if die slum poo is in a glass bottle the amount 
required should he decanted into a plastic cup or u similur 
unall. unbreakable receptacle before bulbing comrnen&m A 
utiaLI jinuuiLi water may he added Lo the shampoo at this 
stage so that iL is easier to dcUibule when applied bo the 
dag's coat. 

Dog baths 

The ideal dog bath should: 

■ Allow (he handler to jet the dog in and mil nf ilw bath 
easily but also to contain the ifot lately, deterring escape, 

■ h 

■ A How access |ii all purl v nl the dog, heiue bathed iMlhnul 
the handler htrriiif to bend or reach etasdveb- 

* Have .1 non-dip area fc»T I he smintal Eu viand cm, with the 

surrounding area also non-slip tor I he sufeny of the hand- 

kr. 

■ Have ii flexible stumer Iwb with a spray head. 

■ Have easily adjustable wjier and beat ntiirok 

■ I lave an ensuly L‘kj;i il-.’iI surl.iLu allowing iiluC*s lur dom¬ 
ing all parLs of ike hath. 

Many 'jxvially deUgiiAid dug haths are available trail ml Mn'iie 
siiiu.ll eslii blt'jmienLs, v, here I lie balking t>f dugs is al.oL Car¬ 
ried uul reealarly. il is possible Lu modify uthcf lOsLallu MOILS. 

c-.g. nan-slip nuiis can be added to a shown' cubicle in which 


the Moot has been raised and the showei-hcvse and controls 
krwcredi or tb<? mats van be added Lu a hath desL^UCd tew a 
diraWed persun and lilted wilh a showef-Su.wc. 


fhg ckyn&stic t)3(h Cliems who hath their dogs in 
a JcMciestie bath should always be ad vised to use a non-slip 
inaL and thaL ike> should not put Lhc plug in I he hath. An 
lneAptnivavi; itnier shuiver-hasc can be fitted to- the bath 
lap*. Client# slhiuld he warned that some modern domestic 
h;ilbs serateh easily and Can he damaged by the claws of a 
scrambling dug. 


Drying the dQQ Several towels lire needed to dry a 
dug after ii has been bathed. It is always advisable to put 
i hi I id leasL two extra ones. Id save having to search for 
nuirc inwds while a IkuJf-dry dag shakes itself and distri- 
huiin water all around the bathing area. 

I he number of Lawels needed can be reduced by First 
usiue, a vvni kcLiu chainots. eluth to remove excess water. 
This can Ns wrung out several times and re-used before 
luwdls hmsli tlu drying off. 

Dogs thaL are bathed reguUuly may be familiar with hair¬ 
driers but the^e ean frighten a dog that is new- to the experi¬ 
ence. Never blow the drier to wards the dog's fuce, EnSWwd. 
blow towards the hind end from the fronl, moving lOwuidt 
the rear and directing the hoi air nkm| I he hair shafu noi 
directly at Lhc skin. Continuously test the hen I by keeping a 
hand in front of Ihenirjcl -at the anirt™fi«Wdi#iini^«l T tht 

dog's -.kin. Tire samu liund can assist the drying process by 
|jfling: the dOfs't hair., running live lingers thfough to rufllc 
I he cOflt. 

The dog ■- 1 1 i -l 1 1 ■: L hj silting turnfuitablv. ['anting Of shiver¬ 
ing would Lndicale distress or disconeifart. 


Protective clothing 

It should lx- standard practice for tlx handler to wear pro¬ 
tective clothing when bathing a dog. Jt not only keeps Lhc 
handler’s clothes dry but may also be required for safety. 
The usual clothing is: 

■ Waterproof overall or n pron. 

* Water-rarisLanL b*.Kil •- or shots with uonrslip sok-^. 

* PrOlotlivO gloves v, herL 1 viicv'usIclI hy a vJiampiKS inanu- 

foctijm. fl I hiisu who have sensitive skin Uiay prefer tu 

■ 

wear pnc^loctive gjnves anywny.) 


Handling and restraint for bathing 

All dogs must be adequnldy reBlrninedl during hjLthing, A 

tiiTjCL' wet dfig k-iipiriv- out of Ii hfiLh lui 11 in jure both ilseJ arul 
haiulkT, and haek miu riev are nol uiieuEnrikun. A eullar and 
lead., or nylon ^lip-lead, shu n Id be looped uver I lie handk-r 
ami so Chat U is readily aeeussible if resIraniL is required. 
With a large or boisieroiis dog. is is advisable to have a 
second pvrun to steady or restrain it. 

WIhh there are no steps for the dog to be encouraged 
to wait into the bath, it will require to be lifted. Wtich 
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lirge dug*, Ihis should be carried out by two people for 

safety. 


i I Return l ho dug lo a warm kennel Eti avoid chilling, 
flirt Record LhaL lhe hkih had been carried oat, baling what 
shampoo hu been used. 


Cefftej 1 care fara/ ftyg/&?ej 

Dental disease is one ol I hi: rti'.wil LTOinmnn pinm!> sctJl in 
wterinHiy pracike and! the veterinary Quite a increasingly 
invoked willi client educ-Jiiiriii in iln-% respect, Chants in the 
consistency of petfood have fed to a greater need. for routine 
leelh-ckuning. which is now recognised as necessary for 
den ml health and therefore referred to conttLfr it "oral 
CuinlauDH 1 , For optimum results, all iceth should he 
denied daily, 


Bathing procedure 


Toothbrushes and toothpaste 


The procedure for bulbing dogs depends Lo some c&Lcni cm 
lhe reason For (he bath. Hie following is a general pmodu» 
for coal cleansing: 

(1J K now why the dof is being bathed. 

(2) Axws \ht fitog's lernpcrjnMjnl inwl arrange assistance if 

Asiembk all I be equipmenl iind pTq\irc Ihe berthing 

a rear 

(4) I b ul nn proKCliyc clothing- 

|5) Bring the dog into the haihing itnai and encourage il op 
*iep* into the hiiilii, or HiH ii in (wilh help if needed). 
Reassure the dog and S(ATI wilier How away from the 
dug, running ibe waler over d hand until a constant 

siceepEahlr Lumpural urc is mu in Limed . 

<7► Caitfully apply tbe -water., soaking the dog well but 
hiking tun? no! to alarm it, Protect Lhe dog’s eyes 
with a hand and do nm ipnay wafer dimecily on Ho Us 
face. 

C^l Apply shampoo sparingly 10 the entire coat hut avotd 
sensitive areas such as the face, or into the vulva or 
wheal Ii. (If the head requires particular attention due 
to a medical condition, protect the eyes by applying a 
bland eye oiminenl or smearing the l&ds with petroleum 
jelly.) 

(9> Misuseshampoo into I he coaL. nr use as directed (e.g. 
kan il on ftrr lhe ro:;n min ended lime before rinxing).. 

i III I Rinse thi^runulily, Parting at lhe upper IrorliL and mov¬ 
ing in a downwards and backwards acqum* so that 
every parL Id llioroaglLly rinsed.. 

(10 Squeeze uui excess water; then remove as much water 
as possible with a synthetic chamois kathcr doth, 
squeezing ji out as necessary and reapplying. 

(13) Remove the dog from, the bath, either by encouraging i I 
to step out or by lifting it carefully, 

(13) Towel-dry. 

I 14) Use hair-drier if it is safe lo do to {keep efeetrk dnm 
away from risk of Mnltcl wjih wiltf) ind if lh? dug s 
temperumenl permits, 


Animal looitibrushre have briseks that are designed to 
enable lhe opoilor lo reach and. clean under the gum line,, 
and ihe spoil IP spuees lli-.il surround each, loorh when plaque 
rradily aceumuLaies. Other cleaning methods can be used lo 
accustom ibe animal lo ihe denning routine such us the une 
of pads and swabs;. ibe»e can only remove (he plaque above 
l he guinlme, therefore brushing k hy fur superior. The selec¬ 
tion of the eofwci toothbrush es very imporlanL, initially a 
linger 1 brush can he used lor dogs lo iKCiislnn I hem to l he 
fed of bristles before progiesHnn nn to ;l i m ibIi bru vfi. There 
are now available brushes, sped Ikally designed dor dogs, 
with a long handle and duahends fnr easy access to all 
areas. Cats also require a specially designed icHithbraxh as 
they have very little room berw«i the back teeth and Inside 
of their check*. 

I ooilspa^ie spcurk-dlly designed lor dogs and cals should 
be used as ihe toothpaste designed lur humins cun lead to 
problems such as fluoride CuiiiriEv and excessive sodium 
intake when used with dogs and vats. Spedfic low Ibaining 
Uwlhpiilc should be used for dogs and c-ais. 


fntroducing an animal to the oral hygiene 
procedure 


Aclviee regarding the method of cleaning EceUi and lihe ititro- 
dwetion of uu animal to the prwedirre- is cflend hy ihe 

NlanuEaeCureTs nl the s-ari-nus prcKlucSs I ha I ate now widgly 


avaiiahk. 


Sucne general considerations are as fnlk^ws: 


■ Before arcempling ekaniite, always assess ilie cempera- 
ment of the animal and handle aeeo-rdingly. but always 
proceed with gbuIhhl 

■ As with ail tmining is is beBer ^ where possibfc'l lo begin 
by siitii!luling 9he procedure while lhe animiil is still very 
young, so lh«!l il become* aeeustomed Lo h?ingh;iadle<.i in 

ibis way. 

* l he exjxrncnee should be us pkaianl :i^ pnsohlc for tl»e 
aiiinuil. 
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* Always reward good behaviour hui be lirm i f the animal 
struggles or misbehave*. 

* Exercise patience and do ftet try to proceed too quickly 

* Initially, do ex pee l LhtaflinkaJ 10 tolerate Lhe hpushing 

for more than a fine minutex at a Lime. 

* Incorporate short resi hreak* into the routine to avoid 
the animal hwomrna unemnfiorteWe and restless. 

Practical application Ik-am by gently handling lhe 

animal's iflmich daily and praising good behaviour. In¬ 
crease lhe hjirwILiiig time in 5 minulcs or so after a few 
days, 

Once iHl 1 animal lofcraies ilk: handling, hold its mouth 
dosed wate Me ha ml. opening the moulti on one side add 
gently rub the teeth with a linger of the other hand, When 
iJiid stage is tolerated, use a ioolhbreteh on a few teeth and 
increase Lhe number brushed as Mte ankfiiiE becomes accus¬ 
tomed to lhe apnitnet 

When the aninl has accepted brush! nu of the flutwk of 
its teeth, gently pull its top jaw upward* lo open its moulh. 
Gen tly introduce l he brush into the mouth to etean the inner 
surfaces of ibe leeLh, again mcrLusnig the nnmbcf brushed 
as (he a nim al become*aLTLusiornfid io the procedure. Finger¬ 
stall toothbrushes are usuful fnr cleaning the i nside of dogs-" 
teeth. The merit dTevLivc way of brushing is to poinrt (he 
bnsUir* upwards while brushing lhe upper teeth and down- 
wards for brushing Lhe lower teeth Hus angfinf allows 

doming of the small space that surrounds each tnoih 

when ih* gum meets it. See Fig. 6.5. 


CUpping daws 

The average healthy animal d<«4 not usually require 
attention to its claws, which, untker luirmal circumstances, 
wear naturally with everyday use - with the notable 
exception of the dew daw (ihough this daw lends to be 
slow growing^. Does chat have dew claws should be 
chicked regularly for signs of abnormal length or the 
daw curling into the skin. 



Fis.U.5 Tbc RWft dTrcLivr way Of f .R.*pftwtu:«1 ta ImU 

prrmi^m Of lhe tit JMift 'Wl hv4H4 Ltd.) 


Where disease. injury lw any type of immobility occurs, 
the daws may nverg/mw 1 Si is can lead lo further immobili I y 
if lhe claws have grown to such an extent that liny prevent 
or restrict the animal s normal gait. In extreme eases the 
tinw's may he mi long iIrai they curl around and begin to 
grow m towards ilie fuci I pad. causing the ani mal di scorn fort 
ot even pain if the skin ii penetrated. 

Where anirnah do require some attention. She problem 
usually arises m otic of tlic following categories: 


■ Aniimals tiiat ah unly exercised on so ft pound. (Dogs 
CIWCited on grass only, panteularly very lightweight 
gratis, ii ru non likely lo require daw-clipping I him 
iInisc e2i:ii du mad work or use concrete or Hmikr runs 


daily.) 

* Animals whose normall bdiiivnur or exercise is resuieted 




* 


by tbekr housing and rwwwscmefll- (This indudes most 
mall mammals fetpi ns pets - ilte problems of rabbits 
Ukd budgerigars, for crampl*, are discussed in Chapter 
LO.) 

Elderly animals ilmi are mkable lo exercise normal ly . 
(Dogs that are stiff or jjjenerall :y less acti ve due to old 
age are more likely to require regular attention to their 
chws.) 


Dcqpt iHLh immobilised fractured. limbs. (The nails will 
not wear on the injured limb and therefore need to he 
trimmed while Lhe kg is immobile.) 

Animal? wills injury or disease conditions of the foot or 
nuLL (The daws of a foot affected by disease need to be 
tinrmiL'd. A ikiil Lhat is partly broken off will need to be 
ifiirnhL'd .| 


Previous injury to (tie foot or kg causing abnomuJ gait. 
(Previn-us injuries such as, fractures or damaged tendons 
may cause a change in Lhe normal gail. leading to uneven 
wearing of some of the claws.! 

Puppies in the ncsL. (The daw* of' nursing pups are very 
sharp and grow rapidly, and lhe bitch's teats ran tetome 
yerf sore from their fGntdhei To prevent or reduce 

damage Ni lhe Ijelpling hildi. clip 11 l-j puppies' elaWs 
weekly.) 

Animals eausiiiu damage to owners 1 property. i.Cat own¬ 
ers often rcqfimt claw-dipping when a pel damages Uht 
furniture. Wstertodsareespecially at risk However, dip¬ 
ping uf eat claws is a controversial issue and only of very 
short-term usefulness in this situation. Instead, owners 
should be encouraged to provide scratching-posts) 


Equipment 

EssetUial equipment for daw* include clippers sujiaHe fc^r 
the size and thickness of the duw There are viufou types 
available. They should be kepi sharp and in good working 
order and should atwiy& hs used a# recommended by the 

mjmiiijcliiriir 

In lilsaj hltiuduig liul'ilfs due to inadverteru cutting ol the 
quick, have cotu.ML vmul tu Jiuiul and a silver nitrate pencil 
I'gu be appliL'd with cure). 
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Procedure for ctew-clipping 

(I y Tlte' -mim.il should be suitably rcsl rui lied and reinsured 
throughout the prcHjcdure. 

(-) Tile the fool firmly, using thumb or fingers lo push up 
each toe in turn and fully expose the ika.il. 

(3) Inspect each nj.il in turn tar damage and Icnuih of 
quick {if it cun be seen - if Ihc nail is black, ihu quick 
will not be seen.i. A very bright light as helpful. 

(4) H lbqnkk is visible- place (he clippers below the quick 
cud cut (he nail at an angle (Fig. fr.tih Do this iili a 
rapid ;u.LNsn before (he ini mol detects pressure and 

jILtrttpCs Lli h i I hi lniv. al.s I‘ckk| , 

(5) Take gml l-jfl nni to Cut bito (he quick it causes 
pain. Ail animal Eh*E ha* been caused pain during claw- 
dippnng is likely lu be very unconperum and dis- 
rressed on all fuiufir iWCMtCtti. 

EE iJie qiiaek is UliC visible, ustim.ilc vs here j( should be. 
Apply slighL pf us ill re vmEBi the dappers ani l mite I he 

animal's react ton. If necessary, revise the ertimated 
position and cue «a el I below- i l Erf mi the sUk of ou- 
(ion: it in better io make one or two sale suuiJI [rial cuts 
Ihu to make one large cut (hai causes pain and bless¬ 
ing. 

(“?} If Lhe animal rente strong])', watch for bleeding. If 
bleeding docs occur it may be stemmed by pressure 
from a pad of cotton wool. If bleeding persists-. Iradl- 
■lunal stypLiLs .Mich as friar"* hiilfclTH Ciin be applied 
wiih a eolion hod. but i mlwr nitrate pencil,, applied 

w itlt great Lure, is tlUK tflfetfvVt. 



IKig,. *.-h Claw-dipping: (ul where lo ml. (h| spcriul >:ul ckjTi ■riamn for 
praiic I rim min? 


A patient should never be sent out with a bleeding 
nail, therefore observe closely uvLill all bleeding ha.* 
subsided. 

fS) Once each tarn fa completed, move io (he next. Check 
each lime for the presence of a dew claw, which can 

easily be hidden in lonf^uind dOfi. 

(9.1 Once the prowduie in ow, ulwav* praire the animal 
for fflwnrpllflJW. A food reward may be offered ul (he 
end. 


Quarantine and isolation 

The lenms 'quarantine’ and "iBotaJiion 1 both ruler io Lhe 
MfWftti™ and segregation of animals to pro Lee i and pre¬ 
vent the Enmfer of infectious disease. This usuallv means 

■ 

that u il animal which is infected, or is suspected of being 
infected, is housed in such a w ay ax to preven t other uni mats 
coming tala dm tact wilh ihe dittHrawiBi organisms. 

In Lhc UK, "quaraiu ine uuiDy refers to a period of 
detention of animals entering ike cpiinEry from overseas Lo 
avoid introducing IrtfecriortS, cvpo-’i.illy Ehe viral d {sense, 
rnhies. ^Isolation' is u situation of reduced contact with 
infectious disease, e.g. in an isolation kennel ;n a vL'Cennary 
hospital or boarding kernels. In the ease of "protective imj- 
hiium „ an uninfected hut susceptible animal - a very young 
Cute, perhaps, or im animal with u lowered resistance ic-.g. a 
ptwE-stirgieal cut) is itself housed Ln such a way as to 
prevent iLs contact with d imse-causing organising 

A IS elective surgical cases, where there is no tikcliltood of 
infection bdmu pnrseni, should he admitted lo u ward or 
kirjnbd area restricted io such If ihi« not possible 
siihl irufeclions am known lo be prcwmL. ekeiive surgical 
operations should he poslponed anti I facilities arc consid¬ 
ered siife. 


Methods of isolation 

The mciflOiK uwxl lur i^uliilnnL nr quarantine depend upcHn 
the mode of iransmihSaon of the di.veaat and the irp«te nf 
■iudu] involved. Four luctors are essential lo die ttinLunev 
moh or infectious disease from one fliunuJ io fliuther. 

* A micro-organ ism capable of cau.si itu. di:wrase ami capii hie 
of transmission. 

* An environment favourable lo the growth of a particular 
mitnro-f>Tgnnism. 

* A Tn^harsjsm by which ibc mkro-organiim can be tnuis- 

f-L'rrud. 

* A KUMX'pEihlc hnsL. 

M icfixn^ftnism® capable ofcauani diwuee 4iic alwup pre- 

^cnl uaider uuiniiil coriLliLuins m moxt environment* where 

aniiiruib are boused. A favourable envimiunciiL for the 
spread of many micrtwirganisrn.s Uiually exists where sev¬ 
eral animats are housed together, such as in kennels or hos¬ 
pitals. Aniuuls that ure hkdy to be more susceptible as hosts 
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Eli disease are generally more common in u huspiial si i ua i km 
le.g. pOfft-^ifKTallVTG COKE 9 EC more SLls^-vplihk- than the aver¬ 
age healihy udhilt ^ninviil I and hnspiliiL aL.T«?nnrt£KhiiL'm is 
ilurdbre designed and manual to tl-Jult.- iliis mk by 
means of hiyihi standards of hygiene- L lUliTtuiiaiely, even 
with die bral standard* gf kennel dfcslgfi and! hygiene. risks 
can ncvcf he toLally removed, ^fikulafly where their is a 
patmUal rtiwhara^fn by wHch micro-organisms cun be 
Iransfcrredl. 

Tti lis. h hevomes apparent ihaL [feuLie ouL of the four luc- 
Lon m the above list cun never be wholly removed, H is 
ihiTelore importimi lli truiiL'ciitc'jie on 4 tie oilier laetor - 
i hi,* Ms^ntui] link of the transfer mechanism by which a 
mjvTo-oTgar&isnfc i% irimsfetred from one animal to another, 
fht pfevealioD of this mechanism is Kbievni by hiimcr 
nursing ox isolation nursing of the infecTed um-m*1. 

To achieve elfeclire iaolu i uml ol an iiifcc-Lcd animal. the 
particular Iransfer mKhanniit ni iIk spec ilk dLsuare must 
first be underslood (see Chapter 1?). 


rive elaihdng. dumgs of Awtwur, etc. An ; 11 cu t n lll i mt is for 
a member of siafT who is not on kennel or u.ird duto 10 be 
allocated to the isolation undl. 

Isolation kennels must be sepa rate from ibe main kennels 
and arc usually physically separated by as Iltjsl 5 in (15 ft) 
(Ibis disiunre is bas$d upon ifoe distance thaL a dog sneeze 
travels). lin exisiuiE cutleries ihere wills i be a minimum of 3 
m (10 ft) physical separation from Lhe main cal aceommo- 
d-iilion unilSr 

When; new- kennels nr eaLLenL~t are being bail! il Is reoom- 
inendcd i hui isolation luciljiies ate built lu m 1 3D fij from 
the ma in uctiWifnftd&l km uni is. However, ialervening build¬ 
ings ami Liiiier CLKiLsiiueiional details such as Lhe positioning 
■of dinars, wiiul-nViT and exercise nuns, when taken into 
ACeounL, nay allow for variation of die distance. 

All equipment dnukl he kepi and used in the isolation 
unit only and the unit should be equipped to enable Lhe 
intensive care of aculely HI pafimt*. 


Admission of infected animals 



As general kennel or praclitt policy, ideally no annual 
should be admitted that has for is suspeeled of having) llii 
infectious diseiiy; which puses a potential risk to other ani¬ 
mals heaped- An JnibcLed arunul should never be admit led 
into a hospital l>t kennels where no separate. specific bmiIh- 
tiom. facilities nirl. 

lhe usual reason for providing isul;il i-.in faCihltel in ken¬ 
nels and cat I erics is to enable Lhe isolation of animats that 
have developed- suspicious sympLuciix alier they 4 have been 
admitted By then, tins will he live uuly course of action to 
protect the crlher animals hmised. Where this occurs. Lhe 
correct care niuJ housing dupeiids upou the natuxe of Lhe 
cljsvti^ ;ind llie IVpe c>f wloctioh risk. 

isolation kennelling 

The size of isolation facilities i- dependent on the numbers 
of aniuub housed. The recommended rate for doj isolation 
is ill least one isolation kennel l or up to 50 tenoeb fbcensed 
for 50 dogs) and pio rota above that number, 

Tlie recommended mie for cal irofaiibn is at IujlsI Line 
isolution unit for up to 3tl nines (b errWtfBt for 1CI eaMj- 

Whcn isdulitm kennelling is b^ng £ksigiu.-d. iilJ piiKiible 
dive-iiKe i riiiismissiori factor* sliould Ih: LfiJkitn into account.. 
The kennLdhng --h^-uld e^MBipri-»e ;i IOtally idi-COataiJied Uhi l 
so iJlui n il proodunu can be carried out wiihin Lhe uni I 
frtulf. 

If space does not permit the recommended drsttnee lor 
the isoLulion units cure must he taken to ensure there b no 

possibility of crosa-lnfcclkin. e g. windows uml doors musi 

not open towaida noDHtoliiLion uni Is- I'ersLiund slmuhl be 
ullocaled sepeiiiiiely tii huntlle these cases. If this is not pos¬ 
sible. all ‘dean" jcmiLaJs slki ukl he attended lo lirsl lieilI elieik 

m isLiLuioiL, wiili a I riot atieiuioik being paid lo proiec- 


CtfLam disease- manaycmcnl methods are used r-osjUnciy 

when managing a care in iaoLaikm: 

* If possible, odc or two siafT members should be allocalcdi 
to de-iil only with the bifecbed auianul and Lhey should not 
hiiiMlIe any nthcT animals. If Lhis is not pruvLiCdl. they 
should he resLriciifd. to handling animals Lhai have a 
Itiw risk lH' clih i ractlnu. the disease. On no aoDDiuil should 
they also cate lor hieh-xiik animiils such us ihe very 
young. 

* A foot-bath should be used, at ihe enuunee of lhe Dota¬ 
tion unit and should contain a freshly prepared disinfec¬ 
tant reduiion. The dirsinfeclanl lype depends upon lhe 
disease. 

* All hygiene proodum should be carried out using diarrv- 
f-EdBEUs known to be elective agiimst ihe diwise COIt- 

lerneda 

* A eliaiLue nt prtPUaL'Li.V£ ekilhiug should Ih - available in a 
suiluble are:i ill lhe lilI ranee In the isuLiliim uiilL. The 
type Olck'Lhbg depeiivT Upon ike disease buL Olay be: 

- a boiler smL oi iMilicr ciiveraLk 

- wellingLL-in booU; 

- disposable gloves and apxon: 

- Nurgical mask: 

- hal ipartkulurly for staff wilh long hair). 

■ There should hr facilities for washing and dumfwtKMi 
and for sulciy discarding difiposoblc ilem^ at Ihe exil 
from (he isolation unit. 

* lhe inlccLed aniiriul ^EiliojIlJ be mused and HreaLed as is 

I D Q P 

apprupnalif Lli llie diseav. 

Where pufpo^e-buili isolation facilities arc fled available, a 

measure of isolaiion can Iv achieved in Less dun ideal si*na¬ 
tions by fftrict nursing tcchtuquo (see Chapter 17). 
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Quarantine in the UK 

The British Isles are fortunate in being aquratnl by sta 
from mainland Europe. Tins reparation lias provided a nat¬ 
ural barrio”u>HJraise& that spread through wild or dofnesLiL- 
jmiinals vi lu.*rc frw passage across borders is oihswisc diffi¬ 
cult io prevent. Pel animals require humiiit assistance to 
Cnm Ihe rea and it is therefore relatively easy to control 
and restrict Ihe eulrv df animals. despite lire constant move¬ 
ment id" fiunmiB. 

Britain has been fret? from lire disease of rabies for many 
years and lire cimiinuAl pw^flriiwi of ats entry 5 h of major 
concern. The principal mm ml men suit has been the quar¬ 
antine of LiII nnimak suseepi ih3c Eli Cetli n - jm 11 i ill; ! h$ dise.i a' . 
i.C. dogs. cars. civ., entering the country, but in reoenl >u;irs 

tbere has been much debate with the other European 
Community member states regarding the freer movemm 
rf animals. The argument put forward is ihat effective vai> 
emution is now possible and so is thought to reduce Iha 
likelihood of mbies entering the UK. Although Lbc use of 
quarantine still stands us the principal method of preventing 
the entry of rabies. Britain has now agreed to certain ww 
arrangements regarding the movement of animals, but only 
in care* where lire conditions provide controls uL least as 
tiringefll as quiininiitKr I he Ministry 5 of Agriculture. 
FLilieriet and fond fncKw I JET R A) anflounced changes 
relating sutcU Lli Commercially traded breeding animal* in 
July 15PM- These arrangements were known as the ‘lijlji 1 
dj^ingemciiLs. Jn February 3000 ihe PI.IS Scheme <Fet 
Travel Scheme|> came into operatuM uLluwing animabi 
from Europe and other authorised eniulriei to enter the 
U K without undergoing. She statutory 6 ineuLLhs quarantine 
period provided they satisfy all the regulations. 


PETS - Pel Travel Scheme 

Sim- 1 * February 3000 lire IJMU #i||itvi. pet animals from 

Lcrliiim cnuiilrwh In enler the L.'k. uathiHLl going, min qiuir* 

amine- fills is known ;i> Tlie Pet Travel Scheme (PET-Si. 

The scheme vsjs Introduced for Jug* and tuts travelling 
from certain European countries and. additional muiLLncs 
have been added since its commencement. Since qualifying 
countries are being added from time to time, particularly 
rabies-free isJlandSf. it is advisable for clients to check before 
making their arrangements. 

The Pel Travel Scheme applies lo England* Wales and 

SouLluncI only. Pels entering tire Repuhlie nf Ireland from 

all countriesnshrr Lhun lire Uk-. channel Mundsand Id? of 

M.in wall Mill he Tuqiiined Eli- nnderEakt qiLiirimlmc. 

(.MIilIl' dng% and regiKlered uaxistuiriLTr tings Tniuq fulfil ihe 

same vriELT-ia hui Individual carrieni Tfiay pctttkh diflfcreni 

travelling ctmdilimiv 

EfciiLisLur ■. JLL in;tLinns again.tr rabies nlusl. he ;K9mmisLerin.l 

at lire intervals specified. by the manufacturer of the vaccine. 
9t is essential that owners beep there up to date co avoid 
having to have the animal re vaccina ted and blood tested and 
the 6 months rule being imposed again 


Tnsalmeni aguirui Lapewnnn and tkka must be adminis¬ 
tered in the 2:4-4 K hours period before the animal re-enters 
(he UK. This has to l^ - carried out every 5 lime Ef the anim-.il 
is leaving the UK on a day irip, Elhis tratnwnl should be 
carried out in the UK. agum 4X hour* b<;(ore the re¬ 
entry. 

The cmim;iI niusi be treated wiih pm/iquantel for the 
tapeworm and for those treated, in rabies-free islands the 
tick ineatmeml must contain Sprawl 
The veteridivy mure should be aware that elicit are dLv 
trjs<js prevalent in other countries which do nos occur in the 
UIK- These itrelusie parasites- such as hcariworni, tapeworm 
anil dishes, transmitted by ticks und other insects luch au 
sand flies. I 9 irveni?itive Lreatrneul is available lor some con¬ 
ditions. 

1 lieiLis should aUc> he cMiunsdluil nn v. h-ciher the animal 
woukl be happy travelling abroad and whether kennelling or 
home sitters might ho preferable IP travel vnesses- 

PETS only applies to pet eats ;i nd ih^^i ^•■Hchicl iny ihose 
banned under the Dangerous Doga' Ali of 1 9 1 * 1 1 : n u lim¬ 
ited to pels coming into the UK from Licriam cnimirres and 
tirritories and il only operates on c&rtain rea, air and rail 
routes to England. 

The hsL^ie requirements ure I hill the pet musL be. 

{!) Microchipped riaUooing is no4 aeoeptabfci). 
ill V^vvinitted against rabies. 

il) Blcwxl tested and. i hi? resul! rnusl show the vaccine has 
givm Hiafiacry protection ug^inst rabies. 
m isi itocl wish 4H nflreijil PETS cerliiicaSe. 

<5|i I rCUEed. DguiiLVI Uip? w*s mi und |jek^ 

The procKhntt» insist be undertaken in Ihe order shown. 



owncm are required u> h;i.ve -nn official PETS certificate 
which shows the amituL h:i> b^ra mienretuipped. vucciraatcd 

and blood tested. The altiitlal musl have an olliuial Lertili- 
cate showing il has been treaied. acjuisi idg^rw orm and licks 
and have an official doriaration ihas the animal Juh tuit Ireco 
Outride lire PETS counlries. 

Veitrinury fclvirers must sliongly recommend owners to 
cihijjin all the nmmy certsfication before 1 ravelling, 
i ™d iKling any ttrlificiites required fornUliry inlo i^her eoan- 
iriei. 

A I Luther Cs^eiiLlat nrquiTL'menll is l h;i l the :inim;il cannot 

enter Lire L K uni ill at L-ahi fr c:i Il-cilUj notitle-i after ihu hliKxS 
sample taken giving a successful tesi mult. The reason h it 
this is Ihat shoBild Ihe animal have been infected before or at 
the i ini if df v*»nidiiitoi il would nol be protected against 
rabies. Miisi inJ!med imimuls will display any clinical signs 
njf TaMes. by this ijme This is equivalent lo the period of 
qMurimi ine ns|uire:d. 

Efiti'y lo the UK mus! be by apedfiwl 4nr, rea and mil 

routes lo spuciliifd tnliy purls There UPS sulfed In alteTH- 
Lih-n Lariil auiJunl^ should advjM i- _ lierals Lu ring *lli«j PI TS 

helpline or visit ihe PETS website. 

Should the pec ncri dhci all the requirenienis of che PETS 
scheme, it rn ust go into- quarantine. An import licence must 
be obCaiTred before travelling. Should the animal subse- 
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q si dll I} 1 l ullil the req uimnct'iis of 111#. - PETS, in can become 
eligible for tail) rdeasc from quarantine 
To apply for an import licence owners must HraEuct tiie 
Quarantine Section of l>E JRA. Aren 211, I-a Pfljff Scf^nji. 


London SWLP4PQ. 

Oilier considerations in some countries (?,?, Fnnttt and 
Germany) require that dogs suda us SlaJfordllllft Bull 
Terriers and Rfrilwokn are no be bep4 on a lead and! 
imuzled in public. Advice on whether a rci b ..illwed imo 
a country should first he oMninetl from the Ivmhassy tri ihe 
country clk-nli intend In visit, 


Nn animal may Slave lvmiLuvL with any jinn used hy 
anuiluer animal prior to diyafectioji te.g. dog beds and 
non ^disposable bedding materials). 

* I here mud be no possibiily of escape from the kennel or 
com pound. 

* The only <x«piiofi in the above is where animals from 
i lie same household share a kennel in which care both 
animal*, are isolated from others as, if they were one ani¬ 
mal . 

The siandard sizes and other factors regarding quarantine 
aceoofliifeodauon for dogs, and eais are set out in Table A.IH 


Other requirement 

Some qualifying countries require a v?rermary health eeni- 
ficale beiore entry, The**-’ req mrernunts arc totally separate 
frnm ihe F=t U'ni^d Scheme. Some countries also require a 

^parale rabies vaoL'inaliLiri ccrlrfieate. 

OA$r categories of captive bred rabies susceptible ani¬ 
mals prcscriB ii11 real nsk of bringing rabies into the British 
Isles., C-V- rii bhi Ia, rate and guinea pigs. From I January l^N 
there was no requirement bo quarantine such animals, pro¬ 
vided that iIfecv have been born and reared on the holding of 
origin witfuyut coning into contact with any oilier rabies 
suscL'pi ih-le animal. (Donesdc farm ivcriml and horses 
have never been included an the rubies quarantine arrange¬ 
ments as they are roL considered a risk on import .1 
Animals still subject to quarantine are: 

* Primates 

* Carnivores 

* Wild mammals not born and k«?pt in cuptmiy 

Du lien uf riKTthLT change* In Ehr ruiles. it us sItuiujJn rtetiUlr 
iiBL'mUsI Ilia I Ihira who wlsdl tu ini|u.ul or export iklftH and eats 
intis or from Ilk I K should luiiIucI I>1.1 HA fuf Mil Mwvl 
fttifilt Biiliifiiialiml reuanliiiu RltfaDl regulations and Hie s|k- 
eilie fteqiififfllttltte fin* each country of destination. At present 
the quuruiitilH 1 period fur iliiy^ and evti esIerInE the I K is r» 
calendar moulhs, the wily except ions hvin« ibnar pirruumly 
ntrslkmed. 


77 ne requirements of quarantine kennelling 

The principle* bfquiirufflliiu 1 kennelling lor ihu prevention of 
rub*es entering tin min are iluii ibe animal should be tow- 
lined humanL'ily for a perksd nl b tnoTLlhs in a secure e-^Uih- 

lishment. The auimal must have no ponibrilily of conlncl 
with other annuls (either iulernnlly nr cate etc il Ho the km- 

ntb) that may risk being infected by rabies To mout ihesue 
principles: 

* No physical contact of any kind is allowed bctwecti ani- 
malh. 

* Mo animal may have Hmtact with the body fluids of 
unollier unianal ile.g. liiinc musl no4 seep through or be 
directed from one run to another timragh fences. And 
screens must prcteCI cuk from apitBrng at one nm-other), 


Licensing of quarantine kennels 

Kerwids and rattnie^ used for the quarantine of animals in 
ilk: UK are audiorised by DEFRA. The primary concern is 
that the kennels should be secure und meet slantkird require* 
moils necessary to achieve all the principles previously men¬ 
tioned in relation to the design, construction, operation and 
management. 

If a lay person owns the kennels they musl employ a 
veterinary surgeon who is appointed us veterinary mjxrin- 
Lendeul and who must visit the premises daily ITom Monday 
ld Saturday, and on Sunday when necessary. 


General safety procedures in quarantine 
establishments 

* All stafT must be instructed on the dangers of rabies. 

* OtiuranLiFie kennels musl be run scpuratcly from all other 
units on the same site. 

■ Security and lire precautions and procedures musl com¬ 
ply with curretil regulations. 

■ AIL animals must be transported to the kennels by an 
authorised carrying agvnl from the airport or chip’s 
dcjck, and in 41 special vehicle and container. 

* A lngb»!>iecurily urea muv,| he uvlxI f<jr the Irunslir of 
arliiuab- Irmn Elic LrdiiM|HMEiilg Veliide lo the kciuid 
aeciHiiclkidatLon uuils. 

* Nt-abies v ucL'ination Mhuuld tw cunied mil an arrival nr 
wilhiu 24 llu'urv ircgardfc^ of earfecli VaLT.ina[n<n »Eatu^|. 

* All animal must be kepi in oiK acemriniLidaiiini anil I'm 

1 lie diirii I i■: m h uf iLs slay. 

* Ailimal.s housed in each aeeoiatrfickLa I iurt uariE should be 

dearly idtncidied, 

■ Strict bygteny prowdurev should be obrerved :it all time* 

leung iippripved dmntycljnl i 

*■ Auinmilh in qii-n’iiiSlilie have Ee^InctL'd access by tiiivneni 
c>r any Other pCHOIL is pee La I aUlhorisaticMi required, if 
oWUeiN vihil willliii 14 days of Lhe arrival in quarantine. 

* Strict recording procedures niu%i bo carried oat regarding 
any movements of the animal, visiis by lhe rnwr and all 
health records. 

See "Rabi«\ Chapter 17. 
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Table 6.1S QuajarrlinB facilities 


Sleeping area 
[rnri less IOan| 


■Smai dog* jliwn then 
12 kg (2& IU)> 

^cdkinrsiicd dogs 

pw tfj m b? 

Large dogs 
(mare Ih^m 30 kg 

(« *01 


I 1 n" - (1 2 SJ]j IH| 

W.dlh and ongih 

0 i m [3 t\) 

MV(ltiq ft.l 

Width and «=mgpi 
P.2 m |4 h) 

1,4 m* (15 5q It) 
Wwilh and 

1.2 m (4 tl) 


Adjoining « nrew area 
(runf (nol less liianj 

3.7 mr 9 W oq vii 
Wtflh- 0.9 m (3 rt;i 

5 & m= (60 sq f1|i 
Wrflh 1.2 m (4 tt) 

74 m 2 (50 sq ni- 
VMh 12 m (4IIJ 


Ottier ocifnmtnta 

fterphf of dog onmpa-nnwior not to t»e 1055 than 
1.6 irt (6 lL|. Wail s til sleep ng area, muni bo ^bw la* 
plxiI or wilh aJI ^als monnuring a: Irani 1.0 m |fi ft) 
And any gap afetittB partrtionofl wfPi cs-r.npfl proof 
weld rfWtsh. Wife Liamolcr ftilk! nol be \csa tfijin 2 
mm (14 BttQ), with rttesh size nol cxcKitjing 50 mm 
(2 inchesh 

Runs al'iOuld be CCH’isJjLiGSed in alow tiogr. Id r.r.vi 
beyond Ifre CB'ilirvs ol Ihe LTirl - Atx!rer-■ yirasihkn 

They riiL-M be dOnehruded to alow no nr.-r.c- or p®w 
contact and iX« paaaage -trf Ufine from one Id 


3fH5iflffr 


Cals Tptal floor flrgg. ( ta pin g 

compart mart and run) nir 
less Ihnn 1.4 m L ' (IS sq ft) 
Wrilh and lerglh: U.fi m 

(3 It) 

Hmrjhl ripe Iks lhar 1.0 m 


DM<Sng partitivnv btifmMrt runs, 

Alleasl 1.Bfn.:&rt) high 

An impervious material with a no rth hard linish is 
wed icr p\e fir&l pa^t rf the ifivaiag panrikm. to a 
heght c# o.4 m (IB InehHl For email bo madium- 
siE&d tMp ard 0.6 m (2 It) lor large flogs 
The ijppm pan; ni die £vtfllr*q purtnon must be 
c^nsiruciisd ol m ^ee-lhioviijh matena! that la nui 

and pff pr-rvoi 

Minimum height 0 3 rh (10 f1> Wim 
a weld Tin&n guard ol Cl 6 m (2 lt| snr al an nward 
45 «nglv; gr mrtf r-jxrtnql gwpr comptelely 

tiumntifH accoimiv^fl^ciin lor cals aluuM bn d 
Itee sv-Blk-^i' type. II mint fre &eturoty rioted urttfi all 
partition* so*d to prevent cate spitting art one 
a noi her 


The welfare of dogs and cats in quarantine 
premises 

A vntunlfliy code of pradKc vr^nrdinp the wcltaire of dogs 

and cuts field in qnauntinc premises hus been produced-. 

The^c BtAiidanbwcn con pi Led hy D[il ; RA iu cMtullalion 

with live owners «r qiijiriinLiiie premise^ and iiTumal -wcLraru 

■ g 

I lie? slan^liirLls lAcLlh^l': 

* l*:l^n[tlx;;LLM>n ni wliu is re-sfXjnsibJf iuf I he welfare 4 if Lhu 
■irmnals. 

* TwufMrt Eli and moves within cheprcinLic^. 

* VtirtnmJKi ilifdaida fn>r sizes of units housLiif do.os and 
cats, 

* Ckocnl BlAnduida includinj! h^ciK, non-dip iittd ofher 
ccHulrucffoiL hazards, visual ^timu-lution und vmLilation, 
sleeping LaHupulitKiiU und bating ncomncudaBioai. 

* fetding und muniigc-TFicnt etaiHhids irK:lud? weighing 
feeding uud FUpcrrision, prnvjsi^n nf *Wtr, dun, and 
coodjlku and frequency of f«d^ 

* Recommended nnimi) chtdiins ifiieev^t- 


* General conduct including reporting structure, supervi¬ 
sion and tmining of stulT 

Copies- of the booklet u.re available on request.. 

Procedure if a rabies case is suspected 

Where the suspected case is held in 
quarantine 

Ef an -ammiLl in quarantine displays unexplained ibervous 
sigjii. il should immediately be confined «ind the DEFRA 
should he Informed that a cue of rabies is suspected. 

If the siwpeci uftt; diev -nr \% wthaiuwd, ihu in 

removed hy Ihv Mipistry vir'CuiiiuiTy ollimr. Its hujU will 

h? nfngvpj :iml l.ik^n kP the [3'EFRA di^EnMItC lnhcunlury 

where ihf bni,m is reriKnud urulfT vury slncL urMldrlicWts f-ur 
l^sU Ut dL'Iennin'j il lhu unini^il wjs ihfLirlvxi hv f;j.hie>. 
il is pusubk I,hill ;ui hrou^ht siiEcn lltj priJCLicc Ioe 1 

cliosuI i jiiiiji with u veLLcinLiry nuggon displays dinseal signs 
and li gw hisiory 1 which raise Hie suspicion that it nuiy he a 
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Guftrartlih* isolation 


age of rubies Even a sick hm brought iii might law oo be 
viewed with n»poon l‘h# urieniwv surgeon v»- ilI lake info 
account nil i he syiripi-mn**, jrul i Ik: history in mu k in n u deci¬ 
sion io report the case as HHflMCted rahieaw 


Where an an imp I is a suspected case but 
with insufficient grounds to report in these 

cirewoBtiiiTms a second opinion may he requested. The 
DEHRA l>u iy veufiituiy officer at the local Animal Health 
r>ivKh>n;i I Oiiicc (AFI DO) should foe nivlidfll lo irnnp 
inr j vL'CLiiifcurv officer Id visit and examine (he animat in 


cofisulnuion wills Iht vetch run surgeon. The animal will 
be isolated mu! ihe veterinary surgeon will remain wiila the 
jwpetL jutimal unLil the vclmjiory officer arrives, 


Where the veterinary surgeon makes a deci¬ 
sion to report a suspected case There * a 

statutory requirement fhal any *u*p«:nui of :i com of ra¬ 
bies must be reported to: 


■ A DE1RA inspeCIOT (vflerinary officet). 

■ The local inidhwnty imintal health inspector. 

■ A poIlK cOTWMblt'- 


Where .1 cum: iv suspected in general practice, it is likely that 
ilie Am contact will be with lire Duly vffiemwy oKwr ai 
i he AH DO, by telephone 

The owner or person in charge of I he ;mnmil shun Id be 
adviflcd by' (lie veterinary wrawm: 


* Thai r;ihws is xuspceELcI. 

* I 1 i-ji i liL 1 iiriLni.iS niusi he demined and isolated. 

* I liiii il will be necessary for an ollidul inquiry to he 
carried out by the Department's veterinary officer who 
Ls being called do attend (lie case. 

isolation of the suspected case The *wp*a 

animal must be isolated- in CKape-qirWif utUlwnod^uoA 
in -order to present any further cmlia with animals or 
humans, h must remain on ibe premiss on which nt has 
been examined, by Ik' yrtermary surgeon until (he IX.-paii- 
mcriTs veterinary officers enquires ur u mptkud. 


Where a suspected case occurs in general 
practice 

E he vtmiiury nurse should always have amgcncy plans 
prepared few various events. including natural disasters such 
as lire and Hood. Rubios should be considered a* a fxsicntLiil 
"dhasLcr - and requires si pi-an of action by the head nurse to 
keep l he veterinary practice pnrpu red. 

IdentificstfOO of all contact animals The nu mes 

..md iKhjressL's of Mil twiners ur pKasui'i ill charge of all usli- 
maU Lhat inay have CGHfK inio direct contact with ihe sus¬ 
pect c;r-,L\ along wiih descriptions of those animals, should 
be recorded. Reception records for the day will be needed 
For verification. 

Any animal dial has been bhien. fcrulebcd or come intu 

conduct with the yiliva of the suspeirl anmi.il should he 


detained at the premia uniii e*ic IXperLmeiits vcLL-inary 

cdliteT's enquiries aru eompletcd. 

The l ill illt will advise if any further action is necessary 

with regard (O contact animals. 

Human contacts Once (he fliunui has been de- 

UiiOed and fronted. all pfieuH who have handled it 

should carryout a thorough pe rural disinfection: 

* Mauds should Uni be washed w ith soap or dcieTgcnfl and 
hot water. 

* t'lc.ahine or overalls. if contaminated with discharge 
from the suspected animal, should be removed and sler- 
ilisfid before re-use. 

* Equipment used on the animat should b? removed and 
sterilised beFore re-use. 


All cases oF human eon lad with llie finpecbri animal nVuxi 
be referred lo (lie medical officer or the KmininnieniaL 
Heallh Office for further action ind advice ammoiliaidy. 


WARNING 

II is o t paramount impqrlancE ihal anyone blten or 
scratched by ihe agspecled animal should have tt'ie 
wound irealed immediately. 

(1) Wash end Hush Ihe wound with snap or 
detergernl and water. 

(2) Rush repeatedly with running water alone- - this 
is imperative. 

(3) Appty Either: 

* 40 710% akahotl: or 

* linctura ol aqueous solutions ol iodine; cw 

* 0.1% quaternary ammonium compounds (MB 
soap noulrahses quaternary ammomum 
compounds, therefore an traces of soap musl 
be removed before application). 


Genera! routine of admission of dogs and 
cats into the UK 


The routine of idnikULen ill ihe l i i t>c of writing is n follows. 
For information on imports, conttvct the Dcpartmenl of Ihe 
Environmenc Food and Rural Affeirs (DEI RA). 


The Dangerous Dogs Act 199 ? 

Tlw Government has, under che Dangerous Dogs Act I"WI 
Eos imndcd I9W) placed a tern on the ownership of certain 
breeds of dog. The dogs affected by (he ban are eennin 
breeds bred For lighting and cross-breeds of these types. 
The following me aficctcd by (he baa: 

* pu frail Terrier. 

* JiipiiiLcy; I LJ \i\ . 
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* Doga Argentiiu). 

* Fik Breaker*. 

TIu? UK police and local authorities muy sci/e any Hng I h;i 1 
appears io belong lo ojk of these breeds. The ituncr will 
then be prosecuted. 

Il convicted Lhe owner will face a. line ur imprisonment 
and the dog may be dMlfoyc-d on lHlt order of the court. 

An amend nxni was made to ihe Dangerous Dugs Art in 
IW7 which pises theCourtsuiudiscretioniri chat a desiring 
tion order may not be ampoMfd if certain conditions are net. 
such as muolli| when i n a public place, neutering. «l\ 


Import licence 

No pet Joy. or Cut nay he inspirited unless an inipnrL I tame 

liuii been granted by or cm behalf of DEFRA (tir the 
Secretary of State for ScutbnuJ. Northern lielaind nr Jersey 
or the Welsh Office Agriculture Depautnwtti if app r o pri tmfr. 
Commercial Lrade in dogs or cals may he allowed under ihi* 
'IBabr arrangements provided that jdll of the condition* can 
h:- met. A condition of the licence is dial the animal will he 
held in quarantine for 6 calendar months from the dale of its 
binding, in Lhe UK. 

Application for import licences must he made in jj.iM*l 
time. As ii is essential that the licence is issued on time, n 
k neccsarx far applications la he made at leul $ weeks in 
md vutoe of the proponed dale of importation. 

Licences will mi he grained unless the DEFRA is salis- 
fted that ihe nwesaiy irvmpnnib have been made, i.c. 
that the quinanLine kennels and carrying aytml have given 
notice of like hiKilcing 

Qu&f^nline kennels AwoinmadiMion must be re¬ 
served ;ii approved ^lunrline premise well in advuncc of 
the proposed dale of importation. A list of approved pre¬ 
mises is nvttikihfe from DEFRA 

Authorised carrying agent n» services of up 

authorised carrying agent must he peunwl to meet the an- 
inial at ihe porL or uipart and he respciiksible for its safe 
custody to the quarantine prembni (bom quarantine pre¬ 
mises ire also authorised carrying ayentsl, 


DEFRA will forward io fhe owner or representative a red 
lalx:l wfakh has to he completed and aiuichcd to the travel¬ 
ling crate. This ensures the cmc k idcntifulrie as oik L^iiii- 
tuining an an&nndl subject Id quarantine. 

Crates must meet Inlemaiiopnl Air Tram-port 
Association DATA) standards. Airiifltt will advise owoen 
of ihe correct size. Pets are not allowed to iravel with owners 
in Lhe passenger cabin under any cifcumsUiiKcs. 

If arriving by msu route, there die apedfle poru «f entry 
when: urinaals goingdineclly into quarantine may he* landed. 
At ihe Lime df willing Duly 2001) these are: 


* Do^r EastCri Docks 

* EHuTwiLrh, ParkeNkMi Quay. 

* Hull. 

+ Portsmnutli. 

* Snuilkiimplon. 


Before leaving ihe vessel, ihe pel must be c tiled and the 
red label uiiadied. At mcicii purLs uf entry the carrying agent 
will board the vessel to collect Lhe aninnil. Ai all times, own¬ 
ers must be Jd vised hy like veterinary nurse Id conC-ilt'L 
DEFRA lo obtain current infinn^Lioil since this miy he 
subject to change. 

Rabies vaccination should tie carried out on arrival nr 
within 4M hours of lundiny. 

Gran ting of the licence defra am c«Ann \ht 

hooking wiih ihe quarantine prerabes nod currying sgcni. 
Tliey will Chen: 

* Snd Like inpqrt lienee in ihe nuiylifi agent (The carry¬ 
ing agent is reaperfvaibk for clearing the imimul throu-gh 
customs.) 

* Send 0 hoarding document lii Ihe iippiieant i usually 

owner of ihe animiljl or u named icprcMmlaliva. (7b 
boarding d«xumenL will ccniinn lhe licence number and 
Kl ii* wiilln evidence that a licence has been granted. 
This document will be shown Lo the shipper or airline 
before ihe animal win he allowed to kave for the UK.j 

* Send a red hiN?! to the applicant or named representative 

if LhL* animal is BO be LrsWffWled hy 4IST. The red liU h 
tn lx: taiinpk:tL'd .md :i lli «.l;lI IO lhe crate priin lev emhii r- 

kation. 


The porl of entry Annuls may <jikly he lanclenl jl 
certain fh?rts and airports. A list is avallahk Ehuu 
DEFRA. 

If arriving hy animals going dSnetiy into quarantine 
may only be landed at the following L'K airports: 

* Birmingham. 

* Leeds 

* Edinburgh. 

■ Manchester. 

* London Catwidt. 

* Prestwick. 

* tilasgi.™. 

* Belfast. 

* London Heathrow. 


Container or crate if the animal Is lo travel \vy air. 

i tie container or crate must conform to I AT A standards, 
irt, it Tntist b? Ifligc enough for the animal Lo stand and lie 
in a nalur.il position and lorn UDUTtd (Fig. 6.7). 

The animal will iraicl lo the UK as manifest cargo in Lhe 
freigliL ecwnpuriniertt. 


Procedure for exporting dogs and cats from 

the UK 

The faelors ^uvenaine Lhe reL|inrcmcnts foi Ihe cspnrl nf 
J.og> and caLs from the IJK arc Jcici ieuiil«.I hy the cirtuiLn 
to which the animal is being CKportMl. No Rn iish law s a re in 
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force which gEmn *he export of nnimah - the only laws 
presently in force govern import* 



other ewntri^ v*ry cmHdcn'hly and may change depend¬ 
ing upon ihe dimnstunGH within the indrvtdual Hvuniry at 
lhe lime. 

Il is IWOUTTIKndtLi 1 1 *i: 11 the export Kerim of PJEPRA he 

wmlLiutetl for the np-lo-daie reavirenHinls IW each counlry* 


Breeds: the recognised groups of dogs 
and cats 

Pedigree dog breeds: The Kennel Club 

The Kennel Club bos tern in niHaw ranee and iu 
Tnaiin? dm is To promote in every way the general imprOvt- 
■men I olI dtKss'. Tilt Kennel Club is lhe guvenaiiie body Ibt 
jII official sliiTii,s, trials mid com petitions lldd in I lie UK. All 
dogs cxlfeibiliL~<l m the L.K aL breed shows must be icoouiLiscd 
and registered bs the Kcnnd Chib through their forma] 
regisIniLLOu spimi Change ol'ownership if ii Iw registered 
wph ihe Kennel Club. The breeds recognised by the Kennel 

Cluh are hr4iiiit|y cLissified ns ‘sporting' and 'nciin>ispnrlini , ' l 
subdivided into ‘groups’. I It*: 1o I taw me n ilSulIl-. lJlrur taLafii'- 

pies ul breads wiihiEi lml'.Ii group: 

* LSpartidK 

Hound group te.g. Beagle, Dachshund, Whippet L 
Gundorg group {c^g EngJish Setter* Labrador 
Retriever, Cocker Spume]). 


Terrier group (eg. Cairn I ferrier, Luktlutd ‘ftnvtr, 
Steflfortlahire Hull Tcmer). 

« Niwi-sptirCin^ 

(JliLily group (Ig. I>dlinalian. KeeshoiwL L.liu ill 

Awo}- 

Pasioftil group (e-g. Bearded Collie, <renrnan 

Shepherd IJoe. fkiffluyed) 1 - 

Wurking group I’e.g. Diihcmkaiui, lireal Danes Si 

Bemgrd). 

- Toy group (c.a. Chihuahua. EiaLiun Greyhound, 
Yorkshire TanwJ. 

Wilhin these y. r •.> ll p s dun are ffliny differ ran h feeds elig¬ 
ible for ngiitmiin: each of the* breeds km a breed stan¬ 
dard. "The breed standard describes the idea] of each breed’s 
sppeaniin. behaviour and movement. The breed mnw are 
not necessarily -a guide to die breed's group. For example, 
not all dogs wtLh Lhe word 'terrier' sn th«r name arc classed 
us terriers The Australian Silky Terrier. English Toy Terrier 
and Yorkshire Terrier are in lhe Toy group, while the 
Boston and Titean Terriers are in lhe Ulilily group, 

Most but not all spaniels are in die Ciond*.^ group hui lhe 
Tibetan Spaniel a in ilie l tilery group and the Kang Charlie 
and Cavalier Kang: Charles Spaniels are in ibe Toy group. 

Cats 

There are more ih;m $ indium ncm-petkgw cues in Britain 
and the numbers use iiiefcu^mg. All lypei me seen due lu die 
Irec-range nature of she breeding of cats m Lhia cuimLry and 
rendliug mi x or genes. Both long-and shorl4uur types occur 
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iiaiuriilly in Hu: pi™;ni pupukiimu .‘VII cuhiurs arc foumd. 
him the nwisi commim is luhby t of which I here are two types: 
Ihw w-Titi "m;it:kt?rer sinpv* (narrow hand.* ocf -colour rimi- 
lin hi ihe n)il of (he Scottish wikkutl und those with the 
more enmnwin Matched Mihhy markings, The Uibby colour¬ 
ing is rnlli>wyi:l in frequency by black <nwJ white colouring. 
More uiiiimu] colour* like cbwolile. colour point and 
-chiriLhilhi huggcsl ilia I n pedigree cnl iisiN been involved in 
an individual aiwcsLrv. 


Pedigree cm tweed* arc revugiki/LiJ uil<I tftudfled in Lhu 
UK by the Governing Cmiibdl <if iliir Cut haney It A Xhj, 
which ii similar to die Knul f lub In LhaL it; 


* t I usutic* breeds iikL usul* brLTnJ standards by whteh «il-i 
may be judged.. 

* Licenses cat shows and appoints judged. 

* Pi epa res and puhl ishes I lie i ules 10 Lontml llis^^ir fu ncLion s. 

* Proves the weifan of eaBs alld LiriprLKVL's eaL breeding, 

* PntHla the inlmki of e-ai owners. 

* EHHUfl diiidplinury poweii 

]ri I9E there was u major change in the CiCCF* da.vu- 
ikauon and grouping of eais with die introduction of u new 
section, the 'scmi-lu-n.e-hiiicV. The major groups ure now: 


* Lone-hairs. 

* Semi-loji^-ludrs., 

* British shorL-hair*. 

* foreign. 

* Burmese. 

* Orientals. 

■ Siamese and ILilinese. 


The CKXF ha* ii breed numbering system lir*4 adopted in 

1910, which huis cvidv-ei.1 in hi ih master series «l numbers iind 
letieis. fuel) lji breed is indoid ually numbered uevording to 
iJlc major group, breed type, ant puiicm and colour. 


KEY POINTS . ■ _•. . . 

* The base noeds and eatogory of ine animal 
should always be lakan into account when 
housing 


Krunnete and canines should always be managed! 
u§ing 3 planned and methodical approach. 
Cleaneng and disinfection roulines must be 
followed in a strict protocol according to the 
situation. 

Basic care of hospitalised animals should always 
take into account She»r undarfying condition 
Isolation procedures elw in place io proven! tho 
spread of diseasu 

Quaraniiner in the UK is at place as a principal 
control measure lo prevent (ho ingress, trf disease 
no! normally occurring, 

The manul^clufers recommendalions regarding 
all equipment, materials &nd products should 
always he consumed and adhered to. 
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Ebuvy Pros. London. 
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Basic organisation and management 

Sue Morrissey 


Learning objectives 

After studying thi .s r hiwfritr, marittm shoutd ta- aNt roc 

* Slate ihe lusic principles of practice nun-ngenncnl 

* identify the inbcipciuail stills required by veterinary 
num. 

* UescNbe ilh: methods used for record kwping 

* jjlSl LtILT IIILTlIkudh I.if IfcllEfDL'M. 

* Desucribe the principles of ensuring wcurily of the 
practice premises iirad property- 

* Describe how persona! safely ci n he muinHined m 
work.. 


Why profit? 


A veterinary practice is an opraHve twainm l<* run; i 
coal chT drugs. salaries of staff and all die Ollttr ovtsrtiftKls 
associated has? in. be met by the fees paid by cWenii. It is 
imperative that a fee structure is in p |&££ which v. il l not only 
cover these costs but a bo generals 4! surplus (profit) *hicb 
an be used both to continue to develop the ptaciice uihJ 
also regard the owners for I hei r invcsiitieiiL. 


Planning for success 

A suGLussful praciiee is one which achieves its objectives. 
ObjtcLives should always inctudr profitability. Sucora 
does not jLisi lupjvn - plans must be made, systems sci 
up y ad monitored. and diangra made to meet changing 
circumstances, 

1 1 is of fundamental importance tha.1 thy mms mi otgec- 
lives of the practice are defined -and. kium-n, undcrsiuid and 
accepted by all mem hers of the predict. These amis art 
most usually ouE m the foUowitlg [WO Ll^cmvteditsc. 

The Mission Slal^ini'nl, Ibis is a urilkTi slatefWLlU of the 
practice" 1 ' purpose and eilms. It is usually bnef and may 
cover such i !*ms. as 

* The geographical area served by lire practice*e.g. ‘ 10 mile 
radius of Anytown\ 

* The type of work undertaken by the practice, e.g, \iwn- 
panion and farm animal wort’, 

* Whether the practice is first op urn on or referral or bolh. 

* The standard of patient care to wIiLth the practice 

aspires. 

* Haw dicriis may e*pec* to be craatad when ilw.*^ vLtd the 
praetiet 

* Pricing policy. 


The Mission Sl^lL’menl is ikiinil^Lly displayed in U public 
■iireii for clients In and may even hi: incorporated LUEO 

literature produced hy the practice nidi us the practice 
brochure* or wdWK 

The ffaninesK Plan This is a written. siateiiiesil. which sets 
i *ul in pruL-isu lltijiis what the practice aims to achieve over a 

gmm period (3 5 year*). and hem it wifi achieve ilmsc objec¬ 
tives, U is a. livi-njj. diix:umL:iiI which id, eiinsLundy hi.Tihg 
updated to take HCWIinl ofchuiaget m cirjuiiIsLij.iKl's. 

Ikliirc fcormuLjilini; its MissauCi SLaLetOerjl or Burliness 
l fc l;m a 1 lii’ prjelsee musl tint analyse its- current position, 
pvrl nr ruing what H;ls COiTIC to he known US U "SWOT’ 
analyses. 

* hi Smmgihjt. What arc the strengths of lbs* practice? 
(Excellent Location? Longstanding reputation lor good 
sen see? Highly trained and committed staff?) 

* W - IV&dknexMS. What arc the weaknesses of the prac- 
tira? {Poor premises? Lack of equipment? Inadequately 
trained atHJTF) 

* O - OfportwMes, What opportunities are opera to the 
practice 9 (NHjgJibourkrtg practice closing down? Growth 
in local population bringing potential new clients’^ 

■ T - JJbwflj. What is Ihe potential threat to the practice? 

(A new competitor opening locally? Declining popu¬ 
lation?) 

The whole practice should he involved in the SWOT ana¬ 
lysis. ini Hally often most successfully undertaken as a ‘brain- 
storming' session. The SWOT analysis should be performed 
on an animal basis and charapes reflected in Lhu Business 
Pliin. 

Armed wilh Hh' sL'tl-kcKHV, k'dyL ! ctunved from the SWU I 
analysis ami Missuiu SUiLenufiril. I he praelKL 1 ran llicil ^_'L 
alkkuL [he Lisk. of wriLing a business f a bn. 

To he- tuccralU it keunlifl] dial the business Plan is: 

* PLuiikiaie tu h s VC 100% of [he LidC-owVilicjg 

pupuJaLi<kil ut an jrV:i sis eliciLLS -Wirhih I? isionihs is 
Lulnrii liitK:. sis cS leekuie to ounverL ah inner esLy sihall 
si3iinl;il ptaoLioe iihLu a pTulilutale lurni husnicvs. 

* Resottrctd, The Btiamra Pin n must take accoun t of linan- 
ciul 4md human resources required and available, 

* T&rgrtrd. The Budevch Plan should set very specific 
^ era It¬ 
'S WewwoWr. To hkh whether a target has been 

ftdtitv«L I hull largifl mysl be measurable mid Uic mclbod 
Ol' meu'iiruinuirl laid duwn. 

l.ilher sis pail lkI I Ik Husuie^s Plan. Of as a senes of jissn- 
vjaLed dLieUailCiil^. dctuilod AcLion Plans lui all the Lasts 

necessary for achievement of the plan will be made. 
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An example 

To illustrate i iiis proms, fei. us folk™ through u simple 
example. Thir Any w heft V^krim)' ftidk conducted a 
SWOT analysi-s. Amongst the rtHIlIu of tins wen?: 

■ Strengths -■ highly trained nursing team. 

■ Wen klWSM-S — included the Ipdc «f an* pTCPjnUflllHH 

designed to encourage client loyalty Lind market pra^'Mcc 
ncfVHH h and poor morale in the pf aeuee. 

■ Opportunities - included an increased number of pniLn* 
(uM clients from a new ly cwnpfrtad housing estate, 

* Threats thought to exist from the pkiuting uuinsunl 
which had been granted to another coopdiiH Lu open 
a new practice in the same Locality. 


The practice discussed (hesc SWOT results aL some lungili 
And decided that considerable improvements were required, 
wishing instead to he peneiwd as a practice wiiieJi was 
interested in maintaining the health or pels, rather tlun 
one where ihn.: only mntut helween tlienl and surgery was 
when uii gmbnnl was sick, in addition,. il was concluded ihai 


members would- he happier and more fulfilled if 
they had Ihe opportunity t»n use more o! 1 heir skills. When 
Uk Mission Slitiamfll w as wnltol, il included Thispradioe 

sl-lIls in wori wiih elienis lo keep pels as happy anal hcaJlhy 
family member*. 

Through a w?ncs of TiiOttirijph practice members were 
WCOWnjed in pui forum nl icLea* for ways in which Ihe 

aspifa Lions expresses! in. I he Mission S I. ilumun I could he 
fulfilled and the pnsilive and negative points arising from 
■he SWOT analyse lack led. Amongst other ideas, the nurses 

said that they WuuJd lake to sd Up puppy parlies, at I fits was 
a service ieq uusLed by client* an id an area in which I huy full 
they could use skills winch werr currunlly iedu.ndanL. iL was 

agreed. that puppy parlies would he a positive development 
of practice services and that they iIkhdU be incorporated in 
Che IIusitkss Flan, 


The entry in I he business Flan read 'Flippy parlkv will 
ctmonKTicc on Isi March IW4. The programme of maturi.il 
Co he anuludusL il l Che parlies, and a suggested m.irkulmg pliin 
fuX lIlCIBI. W'l Il he d rawn up by the He. id Nursu anil aub- 
ri&iiied fox Partner* 1 approval by «s.g f Iml hfomYiher 3 WK.. 

Initially the parties will he heU once a month. No charge 
will be mode for the parties. Annual coslfl, including promo- 
cional material and overtime puymcnls. are estimated to be 
c£l(HD per annum’, 

No practice will actifc*? (he goals srt out in the Mission 
Staterural and Buunrw Finn valess practice mcinlbcrs nwcpl 

r4-^|iiiihibiljt> fur |jnrl n iidi/r-Jurrf] Mu ir [wtsihijI ml* in fultilk 

i ng (flow gifcHis, Plans which arc formula led by pnbflitt <™n 

fif¥ whlmLiE I Hu invulvsrmenjl of the resl of Lhu pniLltuu and. 
issued simply as scl> of iiistxueluins an: less likely 1 <j sUULeed, 
than thW which have iiiVnUed stall add sought input from 
u v«erykMK in the practice Jm-in I Iren ineeplimi. 

I hr purpnsL 1 nf uhailagrilfiunl is Cu licIiJl'i ■: Mu idiji. , eikti , s of 
ilw practice using hmmutch flfcetbdy anti effbrirally. li h the 

nspumilNlill id CVtiTV iiiuiiiIilt nf tin- p I’d diet Id ftMlIrihuiL 1 to 

ilbis. idem mil siik' «liat mia v hr -coihldefud (he narmw omhnr*. 

■ 


uf their |irnh ssinfi:il dbctplilie. I his is jinhliahh riHire I rue Hir 

ittrriur> nufsts ilisn for a t\% other vr^u|J of stall. 

Wu will now consider in more detail those areas of prae- 
lieu aeiiviiy. ovtsidc clinkfl] work, where tha vuterinary 
nurse ran. quilc lilcrally, 'make or break’ a practice-. 


Client contact: interpersonal shills 


A uuiurin-iry nurse, whether officialLy de^iguaied. ‘reetpiiim- 
isf by the practice or not. will often be the firsL point of 
fflflWd heiween ihc client and the praetke. Poor interper- 
m.uiliI skills at this stajre may kud to clients hiking their peu 
dsewhexu with cunsequsnti-iil loss of fee-eii ruing potenlial in 
Lhu pfsciiec, i3ruK|uu liciLtmcvn of a client who hus eemie Id 
pUKhatt w orrmun for their puppy does not result simply in 
Lhu leas uf iliai £5 side ih r ihc praclice. i( means Lhnc the 
practice has Iusl Lhu CnpflKrrLy to an hundred*- of pounds 
ovet Lhu JilCLiu iu uf I lie dog; in vauirmoLmn itnd nuuienng fees 
alone, wilboui even coilsiLlcnng any luus xesulling I’pcsm 
lisa (rami lor illi^s-i. All e^uni niun. 1 ilania^in^ ucins<i||ii, , fiue 
uf LHii.r client ■'Cmee \\ I kill lhu diunl mKcrncd will unilmihl-. 


etlly (ell friends and famlh of ikdr ihuibfadhn, liiirmioe 
Hie rn|Hir;iriiin tif 11 1 *l" praedee mid eausiii" nthur ^sisl- 

inu or puH nlial diuiits. to gy li a ra h m. 

The r«5ccptionisL is usually ihe first persem *iih whom a 
client or the general public have contact when they tele- 
phocic or nmc into the practice. The image lhal the recep- 
tion^i pcvirayi at that point of contact will be what iIk 
person remembers and perceives as the image of tfvr praecicc 
as c whisle. It tv essential llwil Lhi-s- Jirst impression, be il by 
idephdM. direct tonlncl or letter, is the one Ihe practice 

wishes Id pcsrlTLiy. Rsrcepbnn is nften the huh of iulerruil 

and external oanunnuication within the practice. 

Those working, in receplion muat underscand .nul deliver 
the policies and procedurev of the practice for gnating visi¬ 
tor*- 4ind dicnls and for security. safely and emergencies, us 
well as policy relating to routine work such u neutering. 
vnaiiMlKHi. w-nrmtng jind drilling with scMxmd opinion or 
rdcrnal qm. All Lbcsa prMdOOb should hv incorpo rated 


knto ii sL;il! handbook which form the hctsjs for rnduction 


training. 

Tile Reception area nmsi k- kepi clean and tidy. With lire 
use of plants. aLtruciive and wdl-tiiaimuaiied powers or pic¬ 
tures. up-t^>-daLe reading maLerial and,eonifariabk scats, the 
hrb van project a warm* plratant feeling which will eneou- 
nijjju client nnfidenn. 

The p?rac™l ippanm and hygiune nf all vnenbera of 
%u\\t uru often pvercftved ;l^ ttpftwnvitig the drtiilim?** «md 

quality olthL r entire pr.iL 11 lilt. T li'-ichiiv il is inipLirLaial. ilia I a 

praffdoul image is given. Client la like to know in whunt 
they arc talking and many practice* now provide name 
budges. deLiiiling job roles. 

Cheats are paying guests and Ihey should be greeted as 
soon as they arrive-. Ascertain Ihe purpose of the visik and 
obtain all relevant details. Listen carefully and interpret the 
information (hill is given. Also Look art the pencil »h« is 




Cneni e-o/tfart 197 


ci immuciJLiiiiiLL! with you: non-wlvil CMtuiuQu^an (body 
luwii^) may lizLI you more ihiin you are tearing. 


Client contact 


interpersonal skills 
Answering She telephone 

The idepboK should be aftswemd pwnpii), confidently 
and elfieieiilly. saying "Good morning.' (or afternoon or eve¬ 
ning) and giving (he iwutw of the practice. Speak clearly and 
FcminHJber ilwil your greeting will create a favouniNt -nr 
undirvwnible Impression of (he practice as ;i whole. 

Some iwiLCEioes my require Hull you thm (Hie your name 

and ask. Hi iw may I help you?' However,, ibis will vary. 

Always who ^calling. If you are unable w d^d with Ite 

enquiry ytwraelf, obtain as much anforTrlalirill as porabh 

and minify Ite caller that you m plhCfttg them "on-hold 

while you see if someone else i& ahlu 10 assisL. 

■ 

l 3 ievmpL any queries or lipA of memory by sur^ry suiff 
ab4?uc Line wiiting eutkf by jiving them the relevant infor- 
mjlion before putting ite t^ill i krone II. This will also create 
a favourable impression with (he client. In [he meantime, 
keep going back lo I he filler Tm-iKild' to apologise for any 
delay. They may be required to call back a( a more appro¬ 
priate time or you may need is* obtain deUbls from I hem m> 
that the cull cun te rvlintusd. All telephone messages should 
be recorded in wrilntg. 

The pniclice should have a dear policy about the infor¬ 
mation that may bt given over the telephone to clients and 
non-chent*. AJI staff must hi aware of these policies and 

then the relevant nvlurmaviun can be given out in a dear 
and i [reformed iujuiikt. If item is any doubt, tbc veterinary 
surgeon sknuld te consulted and the dtenl asked in bring 
live animal into ilie predict for examination, 

A dierai may require bakphone odVKC Ml animal firs.1 aid 
procedures. This should be given in a deaf, calm DUflMf by 
9 MHHN)c who lias received (m ining w inn ruction Ln the aims 
aiul procedures of animal firal aid. Yw may Mid lo advise 
Lhe owner on how best to iranspnri the annual to she prac¬ 
tice or atLermilively anange a visit depending on die si (na¬ 
tion, 


Rules tor good communication 

A feu* basic rules shotrW enniff an accurate and efiedbe 
system of internal anil tutnul ccmmunkalioii: 

■ All forms nf cormiLunicatian must be polite, dear and 

iinam biguom. 

* [idomiaiion must be easily understock te both parties 
Du nut foigei that the style and (one of -a nmnp or 
conversation can nffea the response given. 

■ Oncol (he raosi impnriani aspjets of com in un Lea lion is 
to he able to listen ■*:> oilier*, lo understand I ltd r vkw- 


poini or requirements find lo lake dd ii>;n to fulfil their 

e\pecl4l linns. 

There will he occasions when communication fails,. lead¬ 
ing (t> a eompliiiuL Ifrcun the client. In (lie CUH of COmpbmLs 
mack* ni ihe teccp Lion desk, U)' to take the ctent in a private 
area where Lhe problem can be discussed, and hopefully 
resolved, without interruptUMi. Al all limes the client musi 
te Irc-alird with euurtesy arid respect. 


Accuracy and efficiency 

Appointments for consultation En^™ tux jii 

those hooking appointments know who is consulting and 
w.ha.1 length of consullPlkm ihey require for certain proce¬ 
dures. Primary killen vucrimi i ion cfrnaidialians are sure to 
lake longer than a poUHjpernn w; dwelt on a dog, castra¬ 
tion. 


Nothing annoys clients more duai suagertcs ill li I always 
run laic. I tv in ensure LhaL surgeries. star! on time and that 
lame is allotied for possible; unexpected eases or emergencies 


Appointments for surgery Ensure that ihnse 

J ten is bivoking animals in for operative or medical pnoot- 
dunes are aware of die pratitce prWOCOl for such l-jscs. 
All animals should have been exuniied recently by Lhe 


veterinary surgeon or be booted in for ;m ^ppointnteni on 
Lhe day of admi-ssion. I'ull delails aterut (te amnia! an 
quHtion should be obUsiincd from the owner plus a de¬ 
tailed list of procedures required lt> te undertaken whitel 
admatced into the practice. 

Clients should te si'-eu acewuce and detailed hwLnuctions 
on ike preparaiion of the nnidml prior to adpuasion. 


Appointments for second opinions When cii- 

Cfi(s indicate c& a vcierinary surgeon that they iire veekinic 
referratt for a second opinion from another veterinary sur- 
the original veterinary surgeon should make all Ihe 
arraiipumcnts lor such a consultation, including providing 
a lull case hiotary to ihe second veterinary sijrjjec^n. 

C lients often telephone the pimln iterttur]^ n* arrange 
for n second opinion and il is menliul (Kill 4ill Staff dealing 
with aiidh calls know whsiL procedure^ sknuld te folhawtd to 
avoid the unelhic-nl situation of supur^isioii. Tte- original 
veterinary Hurgswi should te rtrrtkkied by the practice and 
notilkd of lhe chent s wrih. so i Hill both VLterinary surgeons 
can discuss the ease. 

If the* owner sabf^i|i*etii1y lIl-ltUl-s not to use the services 
of the original wcteriiWUy suri^on. LIk lamer should be noti¬ 
fied as won piiNvahk. 

Tte fc+lhjwmg rules ani driiiiiiMU’is are given in lhe R( A 1 S'-- 

r'l'ifjiAr fo profipxjiiHifii l ombief. 


« Sl'l-uihJ -npiiiiikii when the original vdcriaiuijm or the 
distil requests a second opinion from another venerinar- 
ran on d iagnosis or on (reattnenl- ite inlen iicm being ihaL 
tbc continued responsibility for ireattntttc of the case 
should remain with tbc origmil vciennanati. 
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* Referral wbn al the rccfuait t>f a veterinarian or client u 
wise is referral co -n second veterinarian ur Us another 
Ebcrapisl for further dtiagnail* jjid tntimnK mih ihv 
nhjpKtiw of rdum io Lhe responsibility of che Rftrrinf 
veterinarian at si mutually agreed Lime. 

■ SugcrmHwn - when a second veterinary surgeon axMimes 
Tuspunsihiliiy for diagnosis and treatment of the case 
wiihmji reference in the lirst veterinary surgeon at 
against the latter iMthet 

House cate Enron that the elienLi full name, ad¬ 
dress and tefeptwrte number ure ohabied when arranging 
a house call. Ji is Ihjlpful! if Hie client lives suitable direc¬ 
tion on how to reach ihe home. M is essential to obtain 
sb fid I a dcMcriplAon of ihe aaiAi&r* eondnion a?- soon ns 
possible lo eraim chat tlic veterinary surgeon takes not 
only the correct equipment and drugs hut abd support 
staff if necessary. Staff should he a wan: ikai I be pcramal 
security of a veterinary surgeon gnmg aut on 4i visit nay 
require Lhat a nurse ls taken along fur safely in numbers. 
The time of the visit should therefore be arranged acenrd- 
ing Lo ihe urgency of iIk visit mid the availability of staff. 

Admission of animats for surgery The liJuus- 

sion of animals for surgery is best carried out by appoint¬ 
ment In a separate room. allowing the owner time to 
discuss ihe case ivith the veterinary surgeon or nurse. This 
is usually done ihe evening prior Lo surgery, or at lease 2 
hewn prior Lo surgery, thus giving lime for Lhe animal to 
sellle and any preoperative procedures Lo take place. 

Owner* me frequently ioncemed about leaving a pel and 
often need the renunuire of a Liilk with a neatly dressed, 
friendly arwl knowtodgciihle person. There should be clear 
practice pulfetet t»n vihn udmiKamm^htil'miE the veterinary 
surgeon h and when an animat's prcoperul ivc cheek should 

take place. Owners often u.di to see the premises where 
their animal wilt Iv hospitalised. and. tike re should he a cfear 
practLcc policy and procedure io deal with such request. 

On admitting an animal. Lhe nurse should write down 
routine derails and ask relevant questions about the condi¬ 
tion of Lhe animal. These should include checking the own¬ 
er's details and contact telephone number, the animal's 
details iinil the animals weight recorded. A«di Ihe following 

questions: 

■ Have there been ii ny change* since the veterinary surgeon 
lul aw Lhe annhift 

■ When did llw animal lad cat any food? 

■ Wired did Ihe ananal Iasi take fluids'.' 

■ When did the ummul last htivfc any fttedktttidrt, pdrtie- 
ulirfy if cm « cuntnl GGLnte prescribed hy the ittty 
surgeon 1 ? 

■ TO Iht owner's know Lodge. d<*c* llic animal Ikimr arty 
;lI k'ruics ur advert: rcacliurts IO particular foods or 

drugs? 

* When wu Lire tail bowel movement urine passed? 

* If the animal is female and entire, when was the tost in 
seuso-n'7 


■ Vandnlkivi status? 

* Temperament? 

* Have any abnarnuiiftifs bee a noticed? 

Also lake the fallowing kIwd: 

* Make ii ncuc Ol all objects brought im wiih the animal, to 
HBitn thaL ikey arc returned wjih the animal when it is 
discharged. 

■ .Alt cals should be brought into lhe surgery in some form 
or carrier - if not lIsl-v should be placed m one immedi¬ 
ately. Tor security, eats should always he earned in a 
earner, even from oik room to another. 

« To ensure ihul dags do not escape by slipping ndbrs 
iirw.l leub provided by the ow ner, place practice slip- 
kflds on all dogs when transferline than i<? and from 
ihe kmrncb. 

* 1 1 wi|] depend on practice policy whither owners awcom- 
p;iny iheiT pets lo Lhe kennels. Jf non, it i> best so ask Lhe 
own^r io leave the room before the dog is Lakcn 

ihrough. 



odmcilisCfaLitm of a gcnural or jpoil uluAhelk should 

normally he iidnntiLncL only after the owner or ugent has 
read. undcrvioiiLl and signed a fully •completed luiuch- 
Ihctie coruenl form. Only somuLme n«(r Lhe 4 ige of IS 
years may sign Lhis form. 

■ It is often practice policy that alt opera live* imd investi¬ 
gative procedures aie pued for on collo-i ion of the amntiil. 
The veterinary surgeon .i>.Iiiiiluik ilk- animal should he 
able to lhe owner soim’ idea of ehc cooi, but tliis can 
always he lonJirmcd v-hen the owner urrange^ an 
ttpptiintrncvil «n the diile of wllectaon. 

K&f\n&iS Kmub and cages itiusi be to-belh'd cleiiTly 
:md a syitem Used lo eiUUK lhal anim.ilv are nut railed 
up. It is possible to obtain idenidkatiDn eollars fm dojp. 
4tnd cats similar to the wrist bands placed on people when 
in hospital. 

There must uIeo he eouk method of correctly Imking an 
ntirriMl in ii kennel or cage with its full records, wherever 
I hew: arc kepi. They might be on the front of lhe CJIge* or on 
clipboards kept in a ptoc-e eorfcsponding [li tlie appropriate 
kennel. IF a eomputenised symem is a>cd t Hiere must he a 
profvr rcfejcnee on the kennel which can be used Id access 
w-iib certainly tbc right pul icin'* date, on live conputor. 

The ullccatiofi of cages according to Lhe species and Lhe 
disease is important: 

* CiU#ft htM separaud from doga 

■ Small iiTLimab Till'd In he pul m ;m :jpprtipn;ile place iUld 
type of cage. 

* Birds and aactunul animal* |wfer a ^x toded. dinmk.-d 
area. 

■ Infectious -nnimals mint be iwbtted and their cuges 

liihdlcd with orlcvanL infurmation set I lull staff rmiy 
handle and cure for I hum accordingly. 





Chen! contact 1®& 


Hie for a hoqnbKMred tninal cm be reduced to ii 
minimum with penile, raring nursing and a Kltte thought. 
Animh often settle very well if regularly vinted by iJie 
owner, who may bring in u well-loved Mantel, or lay i»s 
long si* llw anting! ia unlikely to *at it), reeding an animal 
from Us own bowh may also ttdws sires*. If lias docs not 
work, early dwdwxft may need, to he considered in Hue 
internet of the animal's well-being. 

Discharging of ammate This, pnnu musi be urt- 

deriuteu by someone who will be abk lo afiswtr Lhe own¬ 
er's routine questions about the care. 

No animal should be allowed IO go home if lift owner 
feels unable to earu for n property, be it wound, Thinaffr- 
idhiI. stabilisation of an animal's fluid twlnm-. digi.Laii.ia- 
iiliii. or diabetic slabilisaliom Some animals are bright and 
well enough to go home but it is more cmnvcnicni if the 
practice k^'ps the animal huspLLaliicd. e g. when a dog 
bus a dtsebarging Pwrtwe drain in a wound that needs 
flushing four Lucies daily. A sleepy Ponwraniui is easy 
enough Lo care for pust-operacUely. hui this may not be 
the case wiih a Great Dana. Each case should be consid¬ 
ered iiTtdivhJually and discharged at an appropriate time 
I ha i is eoiLveiLient for the owner, but :in the bwl mttttft 

of I be umlUal. 

lie fun: discharging the animal; 



Computers 


The tire of lompulcrs is growing rapidly and they are play¬ 
ing an incicusingly important rok in the dm-today running 
of veterinary practices They van be extremely useful in a 
number of ureas, including: 

■ Client renid keeping. 

* Sales and purehaxu lx hlI rc >Is. 

■ Stock control- 

p Practice Activity reporting. 

* Costing and budgetary control. 

* Personnel imrdi, 

■ Wages. salary lydfcffll 
» MarkeL ruhCafCh. 

* Cash-flaw analysis. 

* Word processing, 

* Desktop publishing. 

All users of comfpulm itmm be Aware of the Data 
Protection Act I.W4, which h ^upcn'Lsed hy Lhe DaLiJ 
Protection Regis! rar. All employer?! boldine computerised 
data ineluding personnel records iseed I■.:■ divide whether 
or nut they need lo register as "data users’. TIk following 
points are relevant to lhe decision: 



TtK owner should be given full del-nil* on the procedures 
undertaken and any result* of mveshgative procedures 
L'diried oid! on the juiiuuJ 


Detailed information on immediate pusi-upcrati^e inves¬ 
tigative care with regard ic> wound cure, diet, exercise and 
medication should be given. 

Gf the .inim.il is ppgaefLl whilst this informal io-n is being 
given, lhe owner is likely to take in very link - ii is better 
to give the mFofinaliem before lhe animal is brought 
through. Many owners beneEl from being given these 
iusiTueiiuiis in writing a* well. They should always be 
reassured lluil they HUTI contact the surgery* if they have 
any queries 

If tiny median ion is being dispcured, owbicis ate often 
very glad lo be given a pi-auLieal deitionsi ration on how 
best lo administer at, particularly if they haw no previous 


experience 

* All drugs should be iiriiaNy packaged and labelled. 

* Rifinembcr lo return Lhe animal's belonging* and always 
ensure Lhat iIre hueiuI is clean before being disduipd 
Regard leu of the unimiili state on arrival for jidmissfon., 
every effort should hv made to ensure iliai it goes out 
dean and well grimed. Frequently iIlc animal's coal is 
in such a hail state op admission ihaL ii would require 
more ilion 41 good brush to remove iliv din and nrials. 
Permissiuii fuun Lhe dim I usual be BO high I to go ahead 
with such ii procedure. 

ii Finally, make an appointment for a return visit if 
required aihl deal with pay men l of lhe account according 
lo the practice policy, 


■ The types of data held.. 

■ Why Lhe 1 L 1 l^i is held. 

■ from whom and how the information as obtOUKd. 

■ To whom lire LfilormalioH will be diBcbossd. 

Entpfoy»a and clients have a statutory right to access all 

computerised and manual information held about ihem- 

selves. 

Eight principles- mlbin lhe Act govern tbu of 

computerised personal dntu; 

* Did must be obtained fairly am) lawfully. 

* 1 -L-rs arc required Lu register the personal data held w ith 
the Data Protection Registrar and it must be held only 
for specified and lawful purposes. 

* Data mu .it only be disclosed and used for the purpose 
registered. 

* Da Li must be relevant, .adequate hut noL excessive for its 
requirement. 

* Data mu-H be accurate and up to date, 

* li.ila iiiil*i not be held ftliy longer Ihan neecssary. 

■ I ndi't nil- i3s have a rig Ii I Is? be grantod aeeCss \o 1 Ireir ore U 
personal da La 4il reasorliLhle iiLtervah w LthuUI undue 
expense and must be provulcd willl a copy of il. in all 
nuder-ilaiaLible fiinii. I )aLa nhusl be ailieikled or removed 
where appropriate. 

* Neccuary pnacaulioiu must be laken by data users to 
tmure BKuriiy in order to pievcnl unuuLliorised access, 
diselosuie, alteration or removal of personal dill and 
accadnirlaJ loss, of duLa, 
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CofTJpiJt&T systems There arc Lwd itum. types: 
i S iqg)MWf systems-ampteis that are run connected 10 
olHijt nnpvlens via a lurtworL 
* Nftwfiirk systems groups oF simpk-wsw personal cwnpu- 
icrs jit'si linked <hy cable) to li central main computer - 
line ftle4«nw- DuHii is scored on the SImhw but can lx k 
«ce*ted bv iiiiy of dte Pi s (called workstations j on liic 
system- Wee works aUowihg tbe sharing of resources such 
as printers are cornitmtiy wed in veterinary practice - 


COfnpltt&f 1 h&ftfw$f0 The phyijCft I p;irBs of B com¬ 
puter are described! us hdf dmaree 


* Peripheral dnin - .my input or ouLpui device chiii is used 
to communkate with she computer; u iypicaJ sec ifldudw 
keyboard. mouse, visual display and printef- 

* Central processing unit (C FI) -conlroh the u-pcrjiinn nt 
the computer. 

* Keyboard. through which the- opcmlDf enters >.LiIj ii-.lm 
Efac compiler. 

* \ isiul display unfr (VDU) - displays data on □ screen. 

* Muuw portiUc input device on a rolling ball. ii is used 
in mure «i pointer on the screen, 1 he position of which is 
jiL-iiviiicd when tbe mouse button is "clicked’. 

* Printer - data. primed out on paper b> the printer is 
described hu.nl copy The wide choice of printers Full 

into Lwn m;i ini tfllffttritt; inkjet ;i nd Iuct. 

Computer data storage h■ r j disks ar* ikxi^i mih- 

in the computer and used for penmncnt stonge of K&fge 
qunnlilKf of data. 

Floppy dteta are of thin. flexible plastic protected by a 
hand or soJf plastic coven until Ey 3.5 inches in size {though 
ttnirte 5,25 inch disks are still: available for old machines). 

I tic ste and the ■tensity of the disk determine* (he V4i||ime 
of data that cam he ^lored on it. A 3-5 inch disk holds more 
information iIiuil u. 5.25 inch disk; hjgh-deitMiy I'lfDi disks 
hold more than MugLc-densiL) fSDlor Lloubk-dejiuty (DDj 
disks. The choke of sire arid density is dictated tu -.ennu 
degree by the centrul processor unit jCPU). 

Floppy disks are placed into Lbc appropriate disk driiu 
mounted cm (he computer. They can be used us u met hod 
of storing aoall volume* of data i usually up to 3.44 Mb) and 
-m* Uttful ;ls ii. means ofbock^up and transferring data front 
one com pucer 10 another, It is rmporUirt that floppy disks 

□re LLureelty lubetlcd In show cvmtenlx and date. 

j ii|Mv urc used l or h;ick-up stLiTiiec u here fasl jicces&t is 

Hot required Lind lire used fur backing-up iCLtpying) lIuIu 
front she hard disk. 

Optical disks include CfWHpKt disk. (CD) r cud-only cheni- 
ory (ROM) disks chut look like audio CDs jnd ure designed 
us bulk storage systems for information i.hat does nos require 
changing. They ure usually produced commercially und hold 
diiiu such as. LeAthiKik information. - they have an important 
role in teaching. CDs onto which information con he written 
are also AVuQabk: these are known as CD recordable' 
(CDK) disks, which can be wTillen Lo am only, and hold 
data pcrmiinffuCly. jmri CD rewritable 7 stl>RWi disk*. 

which tan he trawd. .and vo ukclI like fliippy di>ks. 


Software -me program skit dictates whut tht h;ir L l- 
vm does is described as the *eflware. The peoceu of 

swisehang cm the compnler and Loading she software mu> 

■ ■ 

Lli- iriLnnLKry is Lte-hrrilvd us teinring up, 

Software upplic^hnn poefcoges are written for partiealar 
fnnctioftL For exunipte; 

* Gbhul 

* Drawing <?r p^Jniiug. 

* Design drawings. 

* Management inieiniaiicHL sysEums lappiMnlntunl system 
nweci ngik 

* Diilolxiise (haka purchases wages lyjtetmk 

* Word prcKUding. 

* SpreadshcL-ts (eateulaiions mkl awomtUM. 


DartaiHso programs are designed i n nianjige and si ore 
large quantities of dam. They are often cusLuim-wrillen 
and u veteriiury pruetke * datuhuse pma-raili miglil include! 
infonnution on vaccination.i. species, coat colours, eic Tbe 
profviia jIUtos ihe creation, ameadment und dektion of 
records n thus client and anim-nl LiiFormjIkjn is kept up to 
dale. 

Spn*ufK|Ms.rs are powerful calculating tools used ist niaua- 
gine nitmerinl itifonralion quickly and elFiciently. For 

L'xa mple- 


l J h >LLi ng grupliiLully llic values n: monLh’y v^KV'in-iltion 

aaks. 

Cakulatiiiii the costs of un opefutiMI Hy mpuitiri^ ligtircii. 
e.g. if you enter i he huenbur uf h^un :>n unimuL is under 
an uttHllidk\ eIil- flow rate of site gases and the unit cost 

Of the gases. Lhc compute^ vn\\ L-iikuLilc hew, iTlWr'h il 

coslH to provide (he gases fio? chut purLiLuljr opeiiLtUni, 
Qilcidatirjt and stend-.trd devi.ilk«ni B e.g. ukti- 

tasins she average trenFaction fe*. If the practice price Jal 
is hisstulI or* a spreadslveet H is very simple and quick to 
ineww prices by ite rate of inflation wi ihotn having to 
ealuulutL 1 uml chaiLge t'ach price individually , 

Amounts Mild V.\ I reu^jrtls can □luv hy kepi, 


.ini pniL'cssin^r prLhgriims ciin "b; used S^ CTeutC U variety 

of doc u me Dies. The screen dbpl^yx lypeil input nr tesk either 
viith codes (hut control its design and layout as sLraighE 
lexl vn the basis of WYSIWYG fwhuc you set is what you 
gsrt'Jv There arc m-iiny wovd-pmceaamg apfrikuboK 


* Prorafuif articks, tetlers. reports, minutes esc. 

* Amending and updniijnj documents wjihoul retyping all 
ol'lhe ml urnuilum (C;g- djllf lixSs. mailing lists, price li&Lt. 
Itlcphuiur numbi-Til 

* 'Merge-priiLtiftg" sCamlunl leLCeis with a mailinjz lift so 
ilkUL caclk letter is individual^ aLldrc^sed imp lIl'Li iksl 
<e.g. booster remindera). 


Ite^ktnp pulihislilnti b a niOK advanced fuetlaty lor prepaid 
mg documents eon Uiini ng both text and graphics of u quul- 
iLy adequate for i4se in publiciilions - EDcafporaLipg pictures 
wiih She Ecst, laying out paj?us with multiple column*, elc., 

ii\ required fora (feftrlkC newsletter. 





ttmnr contact 2pi 


Computer communiceiion u h, possible to crate 

high-speed links between computer lyitom -ill JifferciK I<*- 
eations ami these art* increasingly being used tx>lto by prec* 
cioes with more ih?m une au as a means of transferring nr 
viewing iifWEtmtteitfi and also by practices as ;i mbim of 
placing nrdurs with drug wholesalers. The most tnmrnjn 
types af linkages arc mods using telephone lints, and in- 
dude iiihlIltii, LSDN and kifoGtiHin AH haw* significant 
fur installation and usage bfil cut repay these dMs 

la the practice throng]] increased efficiency. 

(The Altefflfif The internet is playing U inettatifljlfy 
mapiiTtani role in veterinary practice Many mw 

have a website lo advertise their service* and (here are *n 
incredting number of websites offering veterinary advici: 
;nul i nfurnujiioiL There is no jurisdktion ewer vrftai is pub- 
Ibhed on the web’ and «a> care tiuat always be taken to 
ensure thai information is bdcuTAK- 

Dflte S3fety Floppy disks :mr pecne io damage which 
can corrupt the infonpnilQn stored on them unless they 
are handled and sloped correctly: 


* Do net handle I he aposed puns Of a floppy disk. 

* File disks in a dust-free box when not an ilhc. 

* EX? not drop them 

* Keep coffee and other liquid* well a was from disks land 
keyboards). 


Information held on IN; comriuwr m a veterinary practice 


is irreplaceable. It is essential 10 have ;l back-up nmitliu: that 
will minimise ihe loss of inlbfinniibri in mos-i evenithslilicfl. 
Each practice should dffvijae a refute# tack-up routine and 
should ensure itai ihe muLiiw: is followed rigoroaslv. The 
essence of hacking up is to copy data op 10 j Hpirale disk 
or La pc. stored fcparnkty ftwn the originals. 

Back-up daily fur nfu> m frequently ii'i a very busy prac¬ 
tice). Daily back-ups a,nr ufiLii scheduled to perform auu> 
maritally nverniehl. 

In ai.kliUnn, bi.H-k-up weekly to ensure fhal data is saved in 
cajuf LCKTrupciuci of information go® unnoticed for a number 

Llf dilVS. 

For added insurance, back-up on a monthly buns as »*!!- 
i Thu is a ‘bdl-and-bracca* system many prairiH'us follow 
only a daily back-up routine.) 


intelligent tills intelligent idb incurptifuK SoffS* of 

the dements of a computer They may hn able tu road 
item prices, using a hir-codc render or have vkdk.iied but¬ 
tons- for items and serviw wld. Same also ha ve ihe capa- 
cily to dwelt sim:*. Levels and create automatic orders. 

C urtain inldliguiil Lill> «_;jjI ta used LO update vaccj nalHFi 

furt^iiuJur ihfihmiaiioiL If j practice uses a manual medical 
fecord-cajd system, an inbeDigeait till provides a riicup and 
ufTocim way of automating certain routines such us slock 
LontEut arid vaccination reminders. 


The future of electronic technology ^mis- 

ingly. computers are replacing manual filing systems. Digi¬ 
tal data may be stored (filed) ^on-line" in n -WittptfWr, or 

’offline" on disks lit other mugm'lK mutlia. Advances iei 


Icdmobjcy havt matted in sipiBcanl changes in ihe way 
thaE child is generated, stand und utilised. particularly in 
ihe fwnwing world of veterinary medicine. it is now 
possible to UH the following in the diy-lo-day running of 
many practices; 


* SImb^i of ECGs on compuler 

* Iflterpreidiion of ECGs by omnpuler. 

* Storage of radiographs on mniputer. 

* Scanning of radiographs by cornptiWr- 

* Digital cameras linked to the computer 1o hike ?m4 stirre 
informuiion such as skin conditions, 

* Electronic drug-onftering the order i<> the wtinJesaler is 
irauimttad difed iron ihe -compnler. 

* lUbthraiory 1 repons Lransmitied- declTouicsil'Iy from iIil- 
laboratory directly lo the practice vcwnpuier. 

The monagenvem of information may be in the Turin of 
one or u wuibinaticw of die follow ina Increasingly sophis¬ 
ticated systems; 




Curd system and an ordinary UlL 
Curd sysiem and un inldlifenl till tapahk* of stock con¬ 
trol. 


Curd system and un inkHligeni lill capable of vi<,:ck l^.ui- 
Lrd and producing vaafnatUrU r^minfi.Lers. 

Word processor and inldli^enif till holding l-Imul-jL data 
as wefl ns HHiCrdling Slock and produdmg vaodnatiou 
reminders. 


Multi-user sy^iem. 

CompulCT wslL'm at tile main surge I y linked LU the 

brunch surgeries by dedicated kinak eusitring imniL-diuie 

Lieecss of ml'Liroialiun ualhei l'l! UE ull sites. 


Clinkml infbvniatian held on a L-jrd sysiem lul a practice 
that runs more than one silt can be difflevh i"- 1 annas w lh.o, 

■■ 4 jy, ;ip unimjil Tu^nnially seen ill a. biaoeh is brought il'ilv? ihe 
014011 Mir^'L-ry -mlI of nuTituI %SLiikLhg hours, ihnelices ihul 

encounter Ihi^ prdWem will pmbnhly favour the etimpaler- 

link system -desenhed aboye. 


Filing systems 

Filing is often an unpopular job bnl ii is u vilal one. A 
poorly managed system will produce houn of catra work 
spent looking for misfiled or losi material. If the filing of 
records is carried out regularly and accurately, u fast cfH- 
dftii gyticfn for the rctrevaJ of inlormataon can be devel¬ 
oped. 

The Storage syrlem muM he >nitahlc J<?r the iiiUmrlatLon 
beiTiii slored jitm! jlllcnmIs lil% required. The SlOfuge Cif udio- 
5 rap hi in labdlesl ciivelopcs nr cardboard sterves placed in 
sum pen sinn litiiie cahiibeLs ti nnure appropriate tliaii slack big 
iN'm alE un ksp ivf 4.U1C ailuEJlci in j box. 

Thif ideal Bi ll ill 1 sysEein diould ineorp4.ir.aLe the fcillnvrine 

fei i urev 

* c i ua rah teed, fusi rwtjieval of infftmtation. 

> Easy idflitifieUioii of mishled i nalerial. 
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F-uiy identilkaiion nf active material and archive mate¬ 
rial. 

Allowance for e^paimon of I hu sysIt-Tll 

Deiemiuia dom nf ihc pefjud of ittenlum of dotuinenls. 

Consideration nf tecur[[y aiul fol y 

Idttilifieaikm of IUl users by it %y sitm nf tracer cards or 

"our gnidch showing uhl'cV names nrui (Liiie borrowed. 

placed in position of lile removed. 

SuJcahk lyUan of inskving. 

Judex and eroois-refcrenLLs if o&ctSHry. 

Colour coding for awareness of misfiling and for ease of 
identification. 


Commonly used indexing systems include 

* AlpliahH:CEc:il r 

* Nuiuirricnl.. 

* Alpha-numerical, 

* E*> aubjeLl. 

* tiieojj;rapliical r 

The alphabetical >ysLem is most commonly used in practice 
for clieiiL files. 

Storage of documents Due CO Che nature of iJie 

work curried, oui in u veterinary practice, a raritty and 
large volume of documefliJ and tiarregpofldeiUT need to be 
stored. Each practice should draw up un appropriate re- 
lention and disposal policy to ensure LhuL e^seniiul. irre- 
placcabk information is protected and nun-cmmiial 
doccEDcmb and iwwds ure disposed of ac upprapriilt in- 
IsrvalAu Depending on the a object nutter and legal oblige* 
lions, certain correspondence and documents must be k.-pt 
for crrUian periods: 

■ Affiidm record*- 3 jwi, 

* VAT records; ti yean, 

* PAVE roLLirds: aC k*:iil 3 years idler I be i rvc n me ti%\ m i r 

1o which die turnings relate. 

There is no statutory obligation 1o keep Lhe following 
records but I be VetermBjy Defence Society recommends 
that they arc kept lor a minimum of 2 years; if dim is 
any possibility of dispute aboul a caw, keep then for linger. 

■* AiVUtlhflic consent forms, 

* Medical hospital T-eccKrds. 

* il.atuualnry report*- 

* Radiographs. 

* EC Gj'EEC Traces. 

The Royal College of Veterinary Surgeons recommends 
that records are kept for a minimum of 6 years, tn disputed 
cases that are taken to the Veterinary Defence Society,. the 
Socwrly is advised to keep papers and documents with refer¬ 
ence to lhe case, lor cowl purposes, lor 6 yean and 364 

days, 

Many practices- keep documents 4 itkI records for longer 
slivOi is legally required These are termed "dead tiles’ und il is 
important to ensure that the storage system i* both cost- 
effective and easily tmaibk, 


Financial control! 

Every successful practice has a written hudgci which 
includes targets for fees earned and Manuite* of ovefbeadls. 
Lie- It is formulated annually, based on ilie Busincr-ss I'hm, 
During ihe year, financral nDapnnt report* are pruduced 
regularly fnr ihe practice owners so that they can 
pingniis iLgausvi bndpclE* identify problems quickly, and 
implement Sppndpriitt conertrve action where required, 


Methods of payment 

Strict procedures m-usi he in place for Lhe handling of pay¬ 
ments made by cheats, find accuracy of recording is vital. 

Each method. of payment flw -advantages and disadvan- 
tagn: 

* C This haA the heiwjl u of being instant hut it is easy to 
make mistako, e.g. in counting dumjir, when working 
under pressure. The security of rash in lhe practice and 
when being Laken co tin: hank j1m> has to he considered, 
as well as the possibility of Lhci'i within the prattitt. 

■ ChrqiH-t A more sec-are form of payment in that it h less 
subject to dkshoHHh or mistake* than CASh. hut it has 
disadvantages in that than is a delay m ih*> cheque clear¬ 
ing through tine banking aystem. Sank* uMially ctaiTKe the 
PTiictice for processing eheques and aide** ihe cheque is 
covered hy n guarantee card, a bank may refute to hum 
nut il, 

* Credil/dvhiE canb These are increasingly being uu^d by 
ehenls4irMl should be -uecepced by all pfactieei. QfftfWlk 
Ufthihab gi-ve instant aulhorisaLion and same-day eied.it 
of i he UETTUunt paid directly inLo lhe practice accenuiL. The 
piMtk» is L-lkaigrd a pcn-KinUu:* of wh tranHKtkm hy 
their servite ptovidtr for Credit cud tnraadioDs and a 
flat fee for dehu cu.nl enjuactfortt- 

All monks received from efieiiLs muse iimvudl^ldy hv 
accounted for. either through tba oomputmted ew numuiil 
cash book. 

At the end of each day. or when a change of shift ccctirs, 
cash eheques credit and debit card slips in i he till must be 
reooffucikd against lhe cash book and any diserepaneie* 
immediately invtrtipated. Il is jusl as serious to he ■over' 
in the till as a ygnier\ as 11 me-iins thill piiymcnts have nol 
been aiirihuied to a clKtafh record* and the potential for a 
rturt-esislcrtl debt to he chitted in !h* future by the practice. 

Lu the Lun^iderahlL annoyance of Che cl icnl conceniod, 


Debt control 

Constant vigiluncv is required to ensure chut all See* earned 
hy ihr practice mc collected. All pracLice-s have a policy foe 
colfcctkm of fees and Lhis procedure must be followed aL aJL 
limes, Small animal practices, usually operate on Lhe basis of 
payment ill the time work is done t though there may be a 
few esccptions, e.g. breeders may be allowed accounL facil- 
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■Mai's wills settlement on 4i moMibly hiius). wlwreas large ani- 
mml pi-aL-iiecs usually hill their diemis m reguiir inlmfllg. 
Tbe pr*C0w“i terms of bus ness mini be made known la 
client before the provision of sertims. thaufft can: musl 
be taken wWi ihfc lone of any comiriumraiinn in avoid the 
impTussiun that the pf-iid ice's primary eoncwB Li financial 
rallicr lhall dinkal. 

Debt moist he dealt wink assertively and promptly. Many 
pfaetLoti use the services of solidws, debt coUeding agen¬ 
cies or the County Court Co ittlkci omtstandin® debts. 


Security 

Sultrily in a veterinary practice cf»W numy areas and all 
members of s-lafF should be iiw are of the imrpicati*ii.s of a lax 
syitm wilh reference to tilth* damage and personal safely 
of slu.IT and ctienfo alike, 


Premises 

Burglaries are ncC uncOrtimoo and ll is w isc lo ask Ihe local 
Crime Prevention fJfltoer for advice on how besl to secure 
the premises All duoTs, windows, skylights and shutters 
should be locked mid cheeked before i lu_- building; h left 
ujluI tended. 

Personal $a fety 

It is. unwise lor anyone on ihvir own :ll the practice to open 
iTtg- surgery door to a caller who may appear to be the owner 
of tin animal in dim rest*. A telephone intercom may he fitted 
40 iTuii yon may ype^k directly to she person without open¬ 
ing the door. Then ton bid the rewrisiary surgeon on cull 
before pr4.HtfPc.Linj ;my luri I Hr. A good source of Jighl 
should nuke it easier m see iind identify (lie caller and 
i heir vehicle (writedown its colour make and number). 

To immimiwe the risk of pcrso.mil danger lo si nil', anrage- 
incnla can be made lilh known clients in caJl ;sl ilur suruL-ry 
aL u specified Lime. They should have given ;l du^npuun of 
themselves. [heir vehicle and lhe animal, Ensure that all stuff 
are aw are of practice policy on this mailer und thtfis they all 
think before putting L hem selves in potentially dangerous 
sii nations, The fitting of'panic bill toils' in> sLraiL-nw: places 
veil hid the practice C-an make stall' Iul'I morv SKUro. 

Tfflte 

Never leave an open, unlocked till unintended. even if you 
arc slaying in the same room. Never place the money mo¬ 
deled by the clknl into lhe till uniil you have; counted oul 
and given them their change Hid receipt. 

It is very easy lo accei>i into the nil a LIU noie for a small 
transaction only to be lolti, on giving Ihe person their 
change f that I hey hud given ynu a Liu nu-ie. I nlesa [here 


is 4i detailed LisL of what was in the lilt, i! is very diflkuli lo 
prove Lhiil they did net in fact pass over L20, 


Dangerous drugs cupboard 

Only vLiL-ri iia ry surgeons and nominated suilf should hold 
keys to the dangerous dru|* enphuard and. thHB should 
never ht-* left lying around or lent to ynauilusrived staff. 

Nor should she cupboard he left unlocked, 

Staff-only areas should be well signposted and clients 
shimlil never he left unattended in ureas that contain. any- 
iking &4Jwr than GSL drugs. 

Prescription pads and headed piper should not be left 
lying aioand. Stolen puds have some I inns been used by 

drag IIHH Hying EO obtain pTescriplinr-Only nacdiL'iiwis or 

conteotled drags. 

Animals 

Always ensure the ietiiricy of the animals, in your charge and. 
lock eager if nticemtf no prevent escape. 

Measuring practice success 

Ln order to assess progress in aduE van k ni both cl ike spe¬ 
cific nbjveiive^ of Lhe practice at set oul in the Business Plan 
and aim ils general IkllIiIi si a pinfiHnaking organ isal ion. 
regulir mnAiiveittertl& must Ih- i;ik<en. Vlosi pracEices use 
broidly smnl^ir ifiLiasurciJiciiLh. nddiug parameters Lo sU it 
their particular ui rt - u nv ^ n l-ci . ALl peat: Licet prod ace annual 
ProSil and Loss A^Cinintt. Addiiioiud eiiiimnonih 1 uted meth¬ 
ods of pr;tL'E&LL' pirrfcKnmiLiKX. 8 are! 

■ Average Erunsucliuil rakie (A L V>. The toial value of fum- 
ovur in L3 period, divided by the number of invoices raised 
in llui period. For esampk. if in a month the practice has 
achieved a I urn over of £60-000 and during that tunc jKKHJ 
invoices have been raised, then ihe average Unnfiacticin 
value woiiLd be £20. A TV should he regularly nurailcrcd 
and changes jnvcstigaLed. 

* Annual hualth check and IwKistt-r appoinfnirats Kesfpwiae* 
lo reminder lelLcrs should be mom ton'd each rmuilh and 
^‘■mparu'il vulh pirvvimis inoiLlhN. '1 he pruLlke should aim 
to .achiirvL' us near 11N!* 1 -t- cumplianei: lr*.nri L'lieiiLs us pi'S- 
4lble, 

* Active and biHidL'il dk-iiis-. An active client is one who bus 
used ihe practice within a given period - often taken n* 
the preceding 2 years. Delinilions or 1 bonded 1 vary hut 
common By »i bonded Ghent is said to hi- one whose pets' 
vaccinations are JtepL up lo dale. PtAclKt* ^k hnch lu 
incxeaEC ike number of active clients aiwJ enwrelhai ihe** 
dients are bonded, The pn^lke shoukl largei ihw 
dienls for marketing of services available. 
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* Pmctict- ■dMly. The n am her of procedures and appoint¬ 
ments in n given period, compared with (ttJl months c*r 

years, 

* Team nwmlKf'i Mfirltj. The inmnw achieved by each 
member of the practice, QlfC should he Eukuai in nlKr- 
prtri ins ll» result ol'this analysis as akraocM iciirviiji hly noi 
ali inilivitlniils will have the same opportunity* or job 
rules in contribute directly to 1 Ik- income of ifi* pnaijx. 

* OiltIwihK. These ir the costs associated uiili iitnnmif 
ilie praLiiLu and must be EWsUntly moniiored.. with any 
varujiitms, .i-^amsi; budget iimsliplfid promptly. 

IPnriicuIjir cut shouhf be taken following any incKW in 
the priLif of semas, Some ureas of practice activity lire 
JLkilv to be more ‘sensitive* to an inenue in prim chan 
Btbers. Those ‘WflSitivif arm ire generally those where 


the service i> elective and it is apparently sLrmyjiilVirvvard 
lo die client to compare prices between practices. n.u.. neu¬ 
tering and vaexdnfiHL 


Further reading 

Conran,. J. (SfMSl tVw/Jhnrv Butterworth- 

Ikinemann. Oxford. 

LcOwd, Ci, 11 *m i l^ufifldrjr jE’rtwff," A Frinetyied 

AppmrcAt Macmillan. Oxford. 

Sjlfcock h N. 4 200ZJ IVwrittdrj^ PriTPiKT MrBWgcmML 
Bvltemnlh-HfliKiiuikJi. OxEbnfl. 

wi'W.lue pjv ufc 
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Legal and ethical aspects of veterinary 
nursing practice 

Elizabeth Earle 


Learning objectives 

.nj/jyr xfuifyhig rkh ciutpwr. itMtrnte jA mid tv (M* rut 

» t >uUine the Legal accounlabi li i y of Un? v^ierinary bi urae. 

* iXseribc ilic differences between civil and ctuiuqelI law. 

* OvtHnc Lhc coraccpl of h Twined ttHWivi. 

* EXucribe ilit- legal and ethical requirinfeHils for record 
keeping. 

* Describe the kgal scope «il'vciemi;ir\ nursing pnuctirc. 


Introduction 

Wlennarj practice, like Other professions «nd huMiwutizH. 

operate wiihin ilk- Framework of Uk law The role rf 

■. elgrmun fyUHi* has CKpsUMkd wilh die previsions laid down 

within Schedule 3 of lfi£ Vetniufljy Sur^mto Aci and ‘Con¬ 
tinues m evolve. This module provides a bwkgnmmd W ihe 
Icjj.iiI rtMhgalioiui oF the ■veterinary nurse. Ethical often 

iiTise in relation to the law; these are hijchlifgh^ed where they 
arc impo-num.. 


Basics of the legal system 

Tlic legal system cumpfire* two main brandies, criminal and 
civil Kan C rimiiul law b concerned with the punishment of 
offences by the Sto-te, li eg bug in order to protocl the indi¬ 
vidual and prevent harm 10 01 tiers. Generally speaking 
criminal law intetfvettes oriy whtre there is a real jusatitica* 
Mlhii for inicrlcrmu with the liberty of k>t Tiers: for example 
lhc law iivihlIs areas of private morality where I he re h no 
dear cunrequera of harm lo others. 1 Ctinnimd prosmiikuw 
iiTL usually bKniyJit by the police through the frown 
Prrtsetuclofl Service. Criminal -offences an? ctasiftad a* 
indicLiihle or summary. 

A summary offence is u relatively mltWT offence-, such us 
breaking the speed broil, mirmr assault or some animal 
cruelty eases It is tried ro ihe Maglsiraiea Court. This is a 
local court where evidence is heard, and judged by may.i>- 
inite, These may he specially trained members of ihe public 

(lay rougisi rules 1 nr stipendiary magistrales who are qiuli- 
11 VficrinjEy Surgeons Art I $66. 

: Ruporl do lhc Com mi LI« *m HftflHHtMMl Olftrwe* 4 nd PrraijLuiM 

(1957 Cm rid 247). HMSO. London 


hud lawyers. An indictable offence is a itionr venous mailer 


such a* murder, rape, serious drugs offences nr fraud II is 
heard in the Crown Court before 11 judge and jury. 

A criminal case is referred to its. Rrgiwr versus Anemfl, 
meaning the Crown against Kruwn. It is usually written as 
H V JfrfthAH. 

C oil law is concerned wiih a^Uhessing harm or loss to an 
individual brought about by oiwcher piracm or organisa¬ 
tion.. The types of civil action mt^c likely lo affect a wkf- 
inary practice are breach of amt^Cf and actions in tore. A 
tort b a civiL nil her dun a rrtinirial, vmmg. The bw of tort 
providn protection l or h perrons personal security, prop- 



ncgligcncc if ihtjr suffer injury as u resale of poor medical 
practice- or m ncLfon for defamation if someone publishes 
information which damages their reputation. 

Civil law casus are heard in the County Court or. for 
major cases invoking poicntudLy large sums or compensa¬ 
tion. the High C nurL. TTie person bringing the ad ion is 
called the cApnawriiii and the person or organisation alleged 


to has c caured the harm or loss die defea$emi. A civil case is 


usually referred no as l/uiwj x Smith* Rcocdkc in ton may 
involve 1 lie pay men l uf compensation for injury ami or the 
uwsrd of an mjaiiLtLnri !□ prevent the defendant from raus¬ 
ing further harm. 


Public taw and judicial review 

GffvernrDcm organisation* 1 - anti nthur puhiK.* tkKiiL-^ rwieisr 
their s^wn inlcrual regulilnns gnantetl by fiaiute. hiampks 
are GovmuucTVI deparlmtfllti. ^web as 1 Ivo IXpurininul for 
Work and PensicHm imivcnitiwirod profitionaI 
bodies Midi a* the Royal 0 >lktf$ of VfiwLnary Surgeona. 

An indivpdtlill wishing III chiillenuu ;i dtAiisHin mude by such 
41 hiidy may restUMsI :l pTiTCULiun: knuwn as judioaL resicVV. IfL 
indicia! resiuw cii.^s iIhj lmui i must decide whether or not 
the puhliL- Kndy has iiL-iod legally within its powers. 


Sources of law 

Law originates from Statute, or Ach rtf i’aTlianwnc ami 
from 1 he Conunan Law. bwd on a?W law ifeckfed In tin-' 
courts. iSrituin is pari of the European l nUm and, as sucli, 

9 & also governed by Bunirejn \nw. 

The Cormnon l aw- mills frMi tase law arisiny from 
previous dedsinw taken by 1 hu cotiru. Pttbiwu liken by 
the higher enures are hiruhirg mi all lower counts. J hu.s. a 
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a« decided ia Elbe Hmuw of Lords will bind all courta 
whereas- ls dedsii.nL iak<--i!i hy iHil' I ligjh Court. ^hiLii binding 
tower courLi. may be overturned by Lhy Court of Appeal or 
(he House ol Lorda. This system is known -ns precedcnt. 
Souk; Common Law piL-cudc-iiiLs aru very 1 long-catu blitbcd., 

for ex an "i pic Lbc cade of Tuherritfe v Sfrvage^ which still 
hy|ps to- define the law on aa-sauh, dales from the sevcn- 
DHIlll eenlury. 

Statutes art Acts ofFftrliaiUHit. Thuse are developed Fram 
ISilLs presen ted to both House?, of Rarliaimm. Bills muy be 
(iovernmeni sponwird or may be Private MerriberN lli lb 
pneteflted by an individual MR. GbWFnm(>^^r«d 
Bids ary uJtoiied men parliiimenUiry lime th&n Private 
Member's Kills and. -ns a consequence. luce la* chiiUtt df 
bHonlni few unless ihey also haw Govenumi support. 
Private Mnnhcr"^ EtiOls are often concerned, w ith. sod at and 
cthkal issues iueb as abolition of Lhc dealh penalty/ abor¬ 
tion - and animal welLirv In order to become law, a tliJl 
musL proeoed Lhnwh ihrtc readings in the House of 
Comntftftt :i ltd How: of Lords. Ii mus-l then receive che 
Royal Arseni. Statute* may he general such as Ihe Sok of 
Goods Act I'JTV or sjicdlk and mrwj m « small sector of 
Lbe population. sueh us cIil- Veterinary SunpnH Act 1966. 

More recent statutes are cffetH whai ss tefifted an ‘-enabliing 
Act". These s-lalales provide a broad legislative 1 frtwttewwk 
and iillow powers for minialen to produce dutailutl regula¬ 
tions lor She operation of the Jaw. TIsl-m: tefdbkUOfui «rt 
known m Mattilorj insfruroeals. This sort of legiffeiiM is 
more flexible in that it allows minister to make eAbaiit 
changes in the bw without Hie linK^eoiuiiiinnf aM for a 
new suuule Some 2000 statutory hutFumnMVts; are prodiiod 
from Govern meni departments each year. 

When the Veterinary Stugeons Act is event ualty redrafted 
ii is likely to become an enjNrng Act This will, far examph r 
tl How ranch greater flexibility I him cLpck (he present Act in 
regelating the work of profetdofub allied to veterinary 

science 5-liCb as. equine demises and veterinary OtJJW. 

As j mult of joining the Eurupean CtMtimuniiy^ Britain is. 

subject to Evapno law. The European C ‘mnmurn(y A cl 
provides ihiil rights arising, out of ComnuniiLy Ifeatfe* 
shall have effect in UK law. Hu effect., the tnwHlbr slater 
"pooled." iheir national sovereignty and. as a result. Itemed 
u superior kgil order which bus precedence over their Indi¬ 
vidual domestic qratems. This is why oases-decided in Briilah 
eouris may be eMimwd m the Europon Court. In addi¬ 
tion.. EC member states are subject to EU regulations and 
directives, \luny oftbese have 41 major impact on vetermaiy 

practice. 1 


^ThArfFflfrv AmirlW I MwJ R 3. 

J Murter tabotkl* €'l the Dfeiih Fwliy) Ae I^V 
^enniwkm uf Iywuq Act 

'Welfulc i>i AilKiYIuii. Ml Xli-ilghtfi' A l-I IWI |, 

i njufsian i Vimmuaiiy Ael IV72. 

\ dninsl of ’kimLinces Ha/j.rdi:«u-i id Jkalch k^gubiiLori* 

tco^mb l«B. 

Manual I lajiJbnp ReguLLiiDns. 1942. 


Legal and ethical accountability of the 
veterinary nurse 


Veterinary iiurseT. oh aucdonuhle in law in four key arcaa. 
These cross both civil and criinttul law as outlined above. 


Norses 4ire also iKeoantahle to Lhemselves motifly for their 
actions, Tn most einm ounl ami legid accountability are 
cldidy linked: however, tbm are sume in4inccs where a 
veterinary nurse rmiy have a moral obdtgatlen hut no k$al 
liability. An example of thit would be u nume who declines 
to olTer first aid to an injured animal outside «!" her pr.tctice 
environrTKni- lbe law does not require that help mu^i he 
affered and. any legal ael ion brought against 1 he nuiw wnuld 
fail- In Pteny instances several difTereni Iklds i>f wotuit- 
ahiltL^ will be Inwcplved an a single case. For exanipk: 


Mrs Talk: Jones' pedigree brood bilch died under aiiaet- 
Ehctic during u eaewean section. Comcqumtly the fh»e 
puppies required hand-reanns iirw.3 only two survived. Ii 
transpired tbiiL ihe anuesLhetic was induced and adminis- 
lered by u veterinary name. She had qualified in J999 hut 
bid not remained on the Rt'VS UtE. 


Public accountability 

A* ■L'iiiy'ea-t, veterinary nurses are expected to conduct ibcm- 
sislvirs within the law-, Nurses may be praacuted fora bueuCh 
of Ihe few , either within lbe context of tlieir work (e.g, drug 

lFiuI'i |i «r pn ^utc llvn. Veleri nary laujsei may a|hc> be 
ealkd as witnL-sses jin crimimi l prosecutions brought againsi 
animal omen, for example cniclEy cuses. In the example 
given, a by pencil may not p g if oju i any veterinary proce¬ 
dure, such us the administration of an anncsihctic ugenL,, on 
4in nnimal. An unJistcd veterinary nunw is diiMd h a liiy 
pcrvHi and may accordingly be pr^aL-uied in the criminal 
CCUfis uinfer the provisions of the Velerino/y Surautms Act. 

Figure Hi shows various elements, of accountatdliiy aris¬ 
ing mu 4 ?( this tils?. The veterinary nuns won not mi lHl 
RCVS list ami thmfoit irot eligible to perform a Soileduk- 3 
procedure. 
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Accountability to the client 

t lieniji may bring an action in ihi 1 civil nnir^ it 0Ky h*v* 

suffitnfid lass or injury as-a result of negligence nr :l brfttcti of 
contra at. This action may he bc-Dtiglti uguinsl nne nr mure 
ittdriidlMlf pcnoiwllv or against an oigunisalion, An orjsa- 
ninuion, Midi as a veterinary hospital may he directly 
responsible for ihu loss of an animal because iLs polkin 
and procedures are jti fault. Allemalivdy it may be indir- 
l-llIv i \h vic-driouslyl liable for \he negligent aciions of ha 
employees. In the cample given, il i- likely that ihe diets! 
would sue the veterinary practice for (he lews uf a valuable 
dog and puppies. If the elknl is rattettfid and is awarded 
damages for her loss, the pmelire may deride to lake action 
a gains! the negligent employed- 


Duty to the employer 

As employees. veterinary nurses hiivc a duly to dbey all 
r^jisLuiable iiulmcikms given by their cm plovers and lo 
earry out their work with due care and diligence. This 
cation is an implied term of any con tract of Hnplojfl&IttH, 
iibL'aninu iJlh il does not base io he expressly written down, 
Employees ma> not be required to break the law or to aci 
negligently as part of ti 're&aoiiuiblc Immiodon’r In ibe 
example, if it were found that ihr nurse and the vrtcrrtiio 
surgeon were -acting outside of the normal policy and pro¬ 
cedures of the praclH. they ttnild be subjected in a disci¬ 
plinary heading and could be dismissed ftMH their posts. 
Additional lly. the practice may sire ihe employees per$onaJlry 
for any loss incurred hy the practice us -i result nf tlwir 
action. 


Professional accountability 


A vcteiusury nurse's professional accountability is dwm- 
nulled through the employing veterinary surgeon 
Veterinary Surgeons are accountable to the Royal College 
of Veterinary Surgeons which regulates lire practice of vd-un 
i itary surgery. in accordance with ihe Veterinary Surgeon* 
Ad IW4 ; in the United- Kingdom. The diem, m the sample 
given. 

EDfljy surgeon irtvuh pel an the cure of Iter dog. The KC'YS 
would invertigute ilic toiuluLi nf ilic vl'L. an issue ol which 
would he his apparent (Uileuatnin ol an aefl of veterinary 
surgery lli a Jay persuii (iJiv unlisted veterinary nurse). At 
preMfii veterinary nurses have no direct professional 
accountability for their actions, E( is for \\m reason that 
Schedule T' of the Velerknuy Suigems Ad pcrmiis veter- 
inary nurses to undertake 
mary surgery only under the dirtflrem of an L'inpinynie 
veterinary surgeon The R.CVS Irit df Veterinary Nlurret 

IS thus ■( jisl only nf ihnsi! who h a v-l 1 re a l lied l lie uCvcuiurY 

standard of q ii^. 1 ideation .md conn illjl to pay ilk; required 


specified ilelL'-j.ik'd acts of ylElt- 


nate u complaint in lire ft CVS ; 


■ ■ a ■ a ■ am ■■■ ■ k i ■ ■ 


annual rvlentmn fin?. \n nurse may lie reilLmod from Lhc 
List fox tebcmidua^ the primary safeguard against unfit 1 
veferiuiuy nurse* being thrtwfh Hie diligence of their veter¬ 
inary employ ur 5 - 


Moral accountability and codes of 



The law provides a broad and fairly blunt framework within 
which vuierinaiy nurses must practice. However- it docs not 
provide answers for she many occasions on which nuraes 
may wondtsr what is Lhc ’right' thing lo do. Modem veter¬ 
inary Medicine and surgery has pushed buck the boundaries 
i if treaimeiLL for animals, and owners have access to more 
iiifi irm jiiilic'i a lid ace crmuquenity more demanding of ueLer- 

i na ry pinELssiinLils. 

CtKlies nf professional conduct seL out the expected stan¬ 
dards of practice within a profession and provide valuable 
guidance lo the courts ;md professional conducl trubunaUsof 
regulatory bodies (such -us the RCVS) when they are called 
to judge the conduct of a defendant. The RCVS Guide /o 
PrtifrisiMrl Cmdu£i ; " proxidcs gaidance on ethical issues 
which has been agreed, by the \elennury profession. The 
Guide provides ten 'guiding principles' which are relevant 
to all those, including veterinary nurses, working in veter¬ 
inary practice, fhe RCVS illSO presides some adLliuonal 
spccilic guidance fcr v^lennun.' nuraes, 

As with any code of professiomil condutik ihe RCVS 
Guide represents u broad agrwmenl of the veterinary pn> 
Ression on ethical standiirds of cooduel U is dv^i 1 i«sl to 
provide a basis for ethical pf-actin (nil caiunl provide 
easy answers lo the many specific iriorat dilemma* which 
may arise in vrterinury praclire. Tfune workinu m reteriii- 

iiry practH-'M in addition lo hi^dfiiiig llic t'r uiJv- to 

Professtmol Conduct* also be able to recognise moral pro- 
bkm&jmd arrive utemoidered sohitiour which irtwi the besi 
interests, of all concerned. 


Negligence 

Vcferiltliy lllirscs have a duly in law mil In l-jusl luirm or 
|gs* to clienl-S AmruaK enunt as prnpcrCy and any harm. Lii 
them niusL, Ibr an action in nL-gHiguiiL'c In lie solllnsIuI. 

mull in loss to the owner. An example would be damage 
10 u pedigree caL which prevented the owner from showing 
and or breeding from it. 

In order for negligence to be established, four question* 
must be uddressed: 

* Is there u duty of cure"; when docs Ihe veterinary irerre 
owe a duly nf cure smd to ^kortf? 

1 ,J t7mUf ti * ftrj/nriWfW! 1 Cm&ct for I'eilvnhin Nurses (2W) Ruyal 
CdDcpi DfVelniMry Surpreni, Loadm. (See Appendix lv thi*v Kn'k.li 


’Veterinaiy S*jrpc^ns Art t tiHAl Scfceduk .1 Arnrndmnnl Order 199]. 
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* What is ihe appropriate standard of cure gt-peclcd and 
how will the courts dacicfe if that has been bns*rfwd7 

■ Was the injury of bus fonesmbk 1 and how must the 
c tumult prove Lhis,'? 

■ What type Ilf htfnii Or I Mi Ctui he eftn perm ted? 


The duty of c&r& 

Vcicfiiwy nurses <?w.l- u duty of lj re ui clients of ibi? prac¬ 
tice. their volleague-j -uJid employer, and curtain inker indi¬ 
viduals.. ti is important to Hco^nue Lhat. whaiuvur tbe 
moral obli.Djck.ri_ there is no legal JuLy of eare md in mn 
animal patient. TIk duly of care HHWfflfehf an nanrnal is 
owed to hs owner. 

In order to establish n duty of dff. iHlt-j mini he a 
recognisable reldiiouship of dependence huiwuim. ihe nurse 
-ind the injured parly. In lIil- contoel ui nwdicaJ for vyier- 
anaryj! practice this is not usually dill'iL-uk. it is aewpted that 
Ihe scu.IT" of a practice have a duty of taru in clients and 
coUcaeues: the question is more likely ta he whether Lhyry 
h-as been a breach of that duty and whciliei this caused 
damage. 11 

A difficulty may arise where a nurse aria as a ‘CkxjJ 
Samaritan' and causes further injury by administering neg¬ 
ligent first aid UValJtiCil I oULsidc the ptfiicULV cimmnnH'nt, 
Howrer moral) 1 oMped a veterinary nurse may fed, then 
is nc> iq^'il obligation to provide care and Ireatuml for a 
si ranger, A nune may wydk peri an accident with kgdl 
impunity. 1,J The reason for Ihi* may, ill first. »cm utwcui?. 
Hwtrtr. the low muri raped iin individuurs righl tojudge 
whether or not they arc competent to deal uiib a BLtuadufi 
utd to ‘c^pi nri' if they are not. In vorUrasL professional 

rcgulaLury bodies often rvqui.iv u, different appfOKh ill 
their codes ot professional ccnktucE. J lie RC,“VS would 
expect .i veterinary surgeon to provide 24-houa eiretjgfKy 
cover to a ll species, to include first aid und pain relief and 
not to allow any animal to suffer through neglect. 1 ' Thc 
UKC'C. in iu Guidelines for Professional Practice for iau#$a£i 
makes specific recognition of the difference between legal 
and prrfesBWiul duty in circumstances such as time. 
Regulatory bodies ihus wmeLimcs pl-iice additional moral 
duties upon Iheir registrants which are owr und above the 
lega l definition of a duty of care. 


Standards of care and breach of duty 

QftCC \t h-as betm csLiibbsk-cd LhaL |i duly flf turC ls liwulI, Mil 8 
injured purls (Ihe clairmmLl must h u able hi establish ncgla- 


1 ’Jones, M. V. Cl WE) Medical Jegittfttl, In Dyer, C. (cri.|L PartVarj. 
flwiwwft mu/ fte 8 ijmv Ulirtml , Qlfarf. 

’Tinjk. I. flW¥} Nuraina fKgHacw umiial Umic% in I , 


Tlcjk. I. triil INymcr. J, tedsii. /^n m< akii!tf*$nh- 

Hdacfluna. Oxford. 


Vi'imfi- Ui f VjwvJCiu 

c niiuiKr nf VcttrifHwy Sura#i w 


geiiee. In order to du 1N1 Hl- itiuaJ be able bo show that the 
veterinary nurse rtHioCnwd fell bdow-a re^isonabk skmdard 
of pr;ic 1 ice. The eourti w-LIl decide what is, a reasonjblc 
standard of practice by- deminiag what I he 4 ordinary 
skilled veterinary oubsl-‘ would h^vc cSnnc in ihe circum¬ 
stances of the ease. 

A person who claims to luvf spccuil i-kill is judged 
according 1o Ihe standard Lhc nsaKunablc pvr^^n win. 
has the skM or qualafieath^h Iil- <ir sin? profesfics lo 
possess, Fflotors which would a-wisc ihe would be 

documentary evideiKc of lIil- standand nf competence 
required for regisir-alion a» a vwterinary nuiw, for e*iitu¬ 
ple the Vderuury Nursing QceupptkMMl ^Umd-ards, and 
ndvi« from expert witneaftes. qtialififd m c<>mTnenl on 
siand-iiTds or vrtrfiiury nuratng ctmpftenct The k'sitl 
precedenl for this comes from a medical case m which 
a doctor was held to have given an inappropriate total* 
ment Lo a psychi-airie patient which led in injury, 14 In ihc 
oik. the fudge stated: 


T he un is the standard of the ordinary skilled man ener* 
citing iiml prohsing to have chat special skill ... he \% 
not guilty of negligence if he has acLcd in aiacordanoe wiLh 
a practice accepted as proper by u rnpoiuible body «l 
ttedkol men skilled in that particular an. 


[Tus became known, as Lhc Dkdaiu Test and is lIil- suining 
point in judging all cases of prtMessmniil negligence. 

It Lv iitipiirlaul to itCOpAtt 'lb-ill u pcnon iicling us a 
vetcriiiafv nueve. regardless of uApurieu^c and whether qiju- 
lificd or run. isesjievicd Ut dumnnsLrjiic i> level of care iind 
skill ia accordance wiLh thf Efoblm Ten. Clients cannot be 
expected to disLiiLeuisla beLween veleruuiiy siitrscs and scu- 
dcni'i or immualificd stall' for ihetnsclvtt, In FF V/^t v Kisxw 
AtfA to vase concerning the negligence of a junior doctor], 
GUdewrl I LJ r said; 


... the law requires Hi? tminre or learner to be judged by 
the same standard as his more experienced coile-agues. If 
ii did not. iuip«fknct would frequency he urged be u 
defence to-and aeiinn for prwfmtonal neghgcrtce.' 

Nflinc hadgev. UflifofmL Lie. shuukl llserdiirt’ Klenlily and 

describe rtflJT clearly und aocunlnly and personnel shmdd 
not be permitted to net outside their remit or without adu- 
quiile supervision, i.t an unquulilkd nurting auiBkB.nl 
should not perfom the work of u lisLed veterinary nurse. 

l! f,m nh« be mi ih-iil maiul-iiining competence and skill 
Alter qwdilkatkifi is inpwtfliil Veterinary nunev must be 
able to rtflTer wn* und irailmeni in accordance wilh eurrent 

practice ;iiwl ttred Lli unsun. 1 lhal I Huy mil BUI ibrCBEt of 
chaos*! In upprcuch and new 1 Ckills ihmugh eflettinrc con- 

liriuing proEL^si^iial dmbpnm (CPD). 


U 1 fiw¥w r/i.«•/VJiW .WdHdfVJHMJ C VjmyWirJiv (IM^7j I Wl K 182- 

IS -HABWkT V JEMrA" dfL I Cl MKrt) AIL E Jt HO I. 
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ForseesbiHty and remoteness 


The consequent of a iKgligMit net imual be rafctccabk hy a 
Ruonabk person in she nteurmiaiifie**. Thus if a ifttfiiwy 
nura fails to dispose of ^hiurpSi in ;i bin made for the pur¬ 
pose, it is fonsraJbk thal a tdteague nwy wiftf injury as a 
result. The courts, mus-1 decide bnw SLkdy il would be i lun siiai 
action might cause |i;irm. Tot ejeampk. in BoJVora v flow h a 
woman was hii hy u LTickuE bull whilst slanding in the road 
outside her hOGW. TV cricket ball had been 'hit for sin" and 
had 1 ravelled some 1LH) yards, up a dope and over Ihe 
boundary fence which was 7 fi high. Crtcfcrt balls had 
been hit oul of the ground before but only about six times 
in 30 yetirs. The defendants were i'ound noL to be negligent 
as il would he 'iriinkr.ibk 1 if the ordinary careful, mui w ere 
to attempt to lake preeauUnns against every risk which he 
cciJi foresee'. However,. had the defendants been playing, 
cmkel on an unfenccd piidi next to a major road, the sit tui¬ 
tion would ekarfy hast heen different. 

It is important to reeojyLisc iIilll. provided damage Lo a 
person is igrewnbJ^ it does not trailer chat the tonse- 
quences to the person are unFcmHHaJblc- The case of 
Bnhffrwd v Rxtfirnww illustrates the point. In this 

case a van driver's Employers required him to drive from 
Bed lord in r.x^Ler on an exceptionally cold day in winler, 
There w;is no heater in ilu:- van. As a result of the cold, he 
stsllcred frosthpe, a very rate condition in England. His 
employe ft were held liable. no matter that froslhile is ra re 
or Ihal ihe driver may have been unusually susceptible to il. 


to establish that I tie injury is not due to a pre-existing con¬ 
dition. l*'or example, the vewrifiaiy surgeon whose car backs 
into that of ii client, is only liable for the fesuLline dent, not 
the damage caused previously when the client hit a lamp 
posil SniiLciimes it can be extremely difficult to establish 
ilic cause of an injury. In this cast. the courts will tkcKk: 
liability on the balance of protvliMl^tbes. |,, 




Lei the UK, ihc principle whirf! underpins the payrarni of 
damages is that lire injiLPEd party should he pul in the pwi* 
lion he would have been in had the negligent twt not have 
OCCtuted- 1 his should nut be confused with the situation in 


i he USA. where courts will oflen award punitive damages (to 


punish iLceliee'iU action l which often :i mount Co my larjw 


sum 

TV courts will comperaale loss of nnutp. medical 
expenses arid Loaa of property and will also allow duuwfft 
for Isms of future earnings and pension (in serious Ionic lim¬ 
ing injury k pain, suffering and loss of amenity (reduced 
ahiliLy to kad a oaml life). 

If an animal has been damaged or lost owing to ncgls- 
eeciLv. ihe owner may sue for she reduction in value cur lhe 
loss of Lhe animal. As meat pels are of limited financial 
value, it is often nm practical Go litigate, 


Res ipsa loqviter 

This phrase means "the thing speaks far itself T lias princi¬ 
ple is applied w here the court is prepared to infer that the 
defendant was negligent purely from the effect on the dai- 
fnaaJL An example of res f&ptiier would occur if a swab 
were uiadvmenily left inside a patient at operation. It docs 
not matter how this happened, the fad Lbial il should never 
happen if reasonable care is taken is snAkurnt. In order for 
ffi ft^firircr lo -apply- three wnditijUiti musL he satisfied. 

First, (he defendant must be in canitol of IV thing which 
caused injury to the cla imant Second, lhe accident iollsi be 
of such -a nature ihal it would mit have occumsd bin for 
negligence Laslly., there must ho no uxpluiLa ihm for the 
incident. 


Establishing toss - c&us&ticn 

A claimant must ertaMnh ihM the harm or lo** they bw 
suffered has h&W ea.uva! hy lhe iieuli uliilv tJic defendant. 
In other worth, if a client slips on ilie surgery lluor. site must 
pmve that. buL l\ir lhe ncghiscnec of the practice. she would 
noi havt fluffend mjury. However, the courts mast Lake rare 


“Atfon v StewrflWII *C Hin. 

n Bnj/brit v flbtawrr ! Wljt %J7. 


Negligence and animals 

An individual may he liable for the damage caused hy m 
miirmil hnth in EMt and under slaiule law. The most signifi- 
ca|U legidalitm in this urea is the Animals Act 1971. This 
area of Law in of s|vdui imporidiice to veterinary practices 
which may have :s nimihcr nf animals under Lheir cxintrol 
and which may cause damage do anoilier person or prop¬ 
erly. 

An individual may he liahle int i^^ri Ini the actions of iin 
animal which lie owm of hat control of. Tlw range of torts 
is wide and include* not just negligence (e.g. a slog escapes 
and eauscs a road accidenty but hallery (setting lhe dog on 
someone k iioisaiiee i noise or smell from kenneJs). trespass 
ial kiwi ill animals lo crater someone rises land l- and. not 

rail 

kasi, dcf^ihaLion (inching a poiHit co utter slanderous 

si ;i Itm-Jialsj. 


TV Animals Ad 1971 provides a fiumewodk under w hich 
Eudrviduab may be linhfe for damage Caused hy danfeT4Us 



Secttcm 2(1) scutes; 


where any damage beamed hy an animal whkh belongs 
to a dangerous aperies, a ny person who is a keeper of the 
animal is liable Tor l he damage, except a* otherwise pro¬ 
vided by this Art. 


■■H'HWbrY £ur> Ail A tm*) AC 1074. 





£HQ and ethical aspects ol mtgi.vmfy musing practice 


Then are two crucial dcimiiiLins w nine, The lirsl is ihe 
meaning of iTlc word “Kccpor*. S«tion M3) states ih-al a 
person is the keeper of an animal iff 

*- Jic uwns lhe animal or has il in his- possnaaiL; or 

b lx: is I he head of ..1 household of which a member 
lander lhe age of sixteen owns the animal or has it in 
his possession. 


mOrt N3> 41 Iso provides, ihnl the keeper only ewi U> to 
m? lh ux- *iWrtber pawn has taken ownership or 
of lIil - jnim;il. In oEbej words,. he cannot abandon icspon- 
uhLliiy. ScctiMt hi 41 pfcnndls a person to deal with a danger¬ 
ous fpede* ih an attcffHicy (to prevent ii from causing 
Ikiimi or Id respire il lo ill owner) without being deemed u 
k*Mpef. A i*Urirtary surgeon who- has tcnponril) iuLlbi 
rLTtpiHL'iihiliLy fur Ehe core of urn animal from in owner 
ihus hcortth ats keeper and is accountable in lavs for ans 
dllip^ 11 may muse lo other people or property. 

The sclkhmJ duliuiiiiin is of 41 'Dai^ennia specks'. S6(4) 
lIl-I'hil's tins a* a spews: 


a. which ih not eaimMily domcMicaicd in itie British 

Jsks: jjid 

h. whose fully grown animal* normally have such duh 
aelensiies ihai they are likely, unless restrained. Lo 
flmtf damage that any damage Uul they 

earn# is likely Ln he igv e r ti 


Il is important Lo note that the Act relees lo ito spews 
which is dangerous, not to a particular animal. Ei is there¬ 
fore no defence 10 say that a particular aniiiml -a- is Lame. Ii 
should! ulw? he noted lliuf the delmilicHi depends ujkmi the 
charueierisiics of a fully grown animal. Again. ii would he 
no defeats to ray ito animal wan only a baby* 

lhe htcttotiiljf number rfcnolk peb which lind (heir way 
imo vcwriflmry in p4irticul4iT reptiles, means ihut 

VLlL-runary nurses must be pirlbhr^ mindful of Lheir duLy 
of tare. 

Section 3(2) provides (or iion-dangerous spceiev 

Where damage is cuued by an animal which dua nut 
belong to a dangerous Epecin, a keeper of the animal is 
liable for damage.. . if: 


a. lhe damage is of a kiivd which the lAinuJ, unless 
restrained. was likely to cause or which, if caused by 
(he animal, wei likely lo be severe: asid 

b. lhe likelihood ol I lie djEhaei: ur id ils being severe w;is 
due GO L'JkiraetLTisties ol lhe animal which are nr>L 

normally found m animate of the same special <n 
are not normally found except at parneular Limes or 
in particular cimnnstrim; and 

c. 1 hose charaeierteiies were known lo that keeper or 
w eic at any time kiwnvEi lo a perMnt who at thaL 
lime had charge of the animal as IhaL keeper 1 * servant 
or, where Uul keeper b the head of a household, were 
k nown to another keeper of lhe animal who b u mem¬ 
ber of the household and under lhe age of sixteen. 


This section of Lhe Annnak Art means thal it is ijnporiaui tu 
take al l reasonahte preen nitons against any animal in Lhe 
cure and control of ihe veterinary prentice from causing 
injury or damage. However. Eertmm 5(2) provides that a 
keeper is moL liable wflute lhe person Buffering damage 
accepted lhe risk of such damage- In oilier words, ihcy 
volunteered. This does me ex lend lo veterinary praaice 
staff who. a* BfnptayH* of a (temporary I keeper, are pro¬ 
vided for by *6(3). 

The Dangerous Dog* Act (1WIJ makes specific proviaao 
for type* of dug which are bred Ifw fighting. The principle of 
deciding who is line keeper <sf tilth :i dog (.and Lhus res-pon- 
sihk for ensuring ihai the reL|uiremeibts of this Acl a re com¬ 
plied with} is similar lo Lhat described above. Pmclkcfl need 
to take special can when duahnp with in animaJ which, 
nhhough lhe owner mighi nui in^u m ^s sochi might be 
legally construed as a dangerous dug. 


Consent to treatment 


t/onscnl lo trralmcni ii an area where veiL-rinary nurses 
iqiuiE demonMratc an ludefstandiiis or both to-_u.il and ethi¬ 
cal issues. In leg-ii! term*, written, verbal or tacit consetlG 14 


iTuaiment constitutes evidence of the cemlraci which exists 
between lhe veterinary practice and lhe clknL Thii one area 
gives fi*e 10 mure dispule* iiru .3 complnmcs than any oiiher 
single issue. It is cii il*. iif panunouEil importance Ghui the 
veterinary piaaiire should ensure Ihai clienLi. wherever p*.w- 
tibk. iiTL* ibfe to give 1 fully in funned consent lo irealmeiiL. 


Intomwti consent 

As 4 general rule, an individual i* legally bound by his sig¬ 
nal une 10 4 document, whether or not he has read ii « fully 
understood ■!, A cnwnt to tmlnwnt form is ofien a key 
doeuniL-ni pnwdinjB *ridem* of the «ralniet which exists 
between die veterinary surgeon and the dicnl Problems 
can. and du. arise wlu;n eflotus wgn fikIi a torn without 
fully apprcciaimg the lEOphejEmns of Iregiment. 

MriaudcrsIdJidings occur for a iiumKr id moftk 
corvmionly because ihe autcuHS of iteaint^ni lIo noi 
meet the expccLaLicnus of the diem or aud iJic con is 
greater than the diem envisaged. Cuiiseiu fortm should 
I hereto rc be signed by ihe diem only when lu; she uikLlt- 
*tunds 4is fully as possible lhe inpUcalioiu of treatnwni. 
Informed consent must always be judged from lhe 
per speeds nf Lhe therM imd is therefore dillicult lo define 
prtciwly. In gnrttiial term^ it mcanp that ihe owner of 4in 
animal shu n Id he jjpiven all the rclovini intonufllKHL he she 

needs IIh «.>i lI-j i III hIli; i dk: «>n I to 1 to si uom-sv of iicEton 
Where relevajlt aihi appl'npE'iaSir, [bis should melude Eliif 
option of cuihanasia. En eikiL-al tmus ii is imporunl ihai 
a client is enabled lo make a dedstou a Ik mil irejEEOLiii 
which gives (lie best possible outcome for the animal in 
the dreumtanoes. Where a cbeol dtx:s not have the 
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means Lo fund HKmp]n »ijcry or followup teaitroenl, 
a palliative alternative or wthu-rticW may offd to be 
oflmd. 

The experience and intelhctesi) ability of clients varies 
widely, as do their financial means- Many people have little 
knowledge -of medical e*r veterinary fcuues and may hoc 
appreciate the bnplimit™ ©f even quit* routine procedures. 
Soane taiII worry ssbcwM niL'Cling [lie cos-1 of Lre-alment. 
Coupled viiih the** failure, the illness of an animal and 
associated vjsjK in ihu vLricnriiii v >iirgcry may be Etraaful. 
The sxisiiynce ©f sif*gi always- interferes with an individuals 
ability 1© premfi and tetein inmini inn to some degree and 
mini always be allownd fur. I here are a number of -simple 
measures wbkh ©on K? taken tft a«k*i clients to relax and be 
able in lake pail iil rjiaunal decisions about treatment 
Thes*- 1 aneSude ilw availability of attractive and dearlty writ- 
ten advice leaflets lor common procedures and adequate 
consulting time in which 10 asseu hoLh the aninud und its 
I. 1 WFWT before disL-ussing and deciding upon tralinenl 
uplipiis. Mote time will he needed where an owner fii^es 
■difficult decisions about the treatment (and tswciilnl 
< 0 $l) nf uriotis illness. The eommuniculinn skill* and 
jipprnaili of the veterinary surgeon aid practice staff are 
crucial factors in achieving in formed consent lu treatment 
and thus avoiding unnecessary -distress and ita possibility of 
disputes. 

Veterinary nunain often in a pnsiimn in support dinls 
during the dedriofMnkinp pctttafc dteflW wy approach a 
nurse with their concerns, ©torn expressed obliquely because 

of mi hanassmall. 11 is important lo bfc awufC of possible 

anxictie* and storey* be prepared 10 explore them. Where a 
client 4ippeuH to h*ive serious doubts or miscemeeptions ii is 
important that l h l-m_- a nr reported to the veterinary surgeon, 


Confidentiality and clinical records 

A successful relationship between ctknl and veterinary 
surgeon is built upon trusL The wpfickfllfadlty of biformai^ 
Lion ii ho til clients nr their umnuiK and iJhe way in which 
such information is tiumdkti vnthm the practice is central 
to l his retotLondiip, Client* do not expeui any infoimalinr 
concerning ihcnudtftt nr their animals tu Ik made available 
to ii ihin.1 parly without tlurir uunt. They also expect 
ihaL recunlh kept hv the practice are aocunlc and do 
not LLmLirn prejudicial or defamatory statements or impli¬ 
cations. 


Standards of record keeping 

Rl-l-oixL keeping is a fundamental pan of veterinary practice-; 
records are an essential tool of clinical practice and, as such, 
must be kept diligently and accurately by everyone involved 
in veterinary care. Good record keeping helps lo protect Ike 
welfare of animals and clients hy promoting high MindvdE 
of care, continuity, and communication between members 


of the vcierimiry team. It also ennirt* a cuanpicSieihMYC 
record of treatment, cure and the d^sani-making processes 
involved. 

Each voicnnary practice will have ;■ different pulley* a ikl 
practice concerning the keeping of tewfid^; using electronic 
or manual systems ©r w ©nmhina Iiehii of hnlh. Nu iimiicr 
wtlll Ike system in place. L-ertam principles apply CO all 

record kttpfttg. 

Rjeconb should; 

■ Be written as snuu as possible after an event has 
occurred 

■ Be I'iiclmil. enncise and aeeuraLe. 

■ Be wriLltO '-eibly and ia a manner v, hkti cunnoL he 
enued. 

« C untem dear bhlL-aiicrtu of attention* Muted, timed and 
signed) should iKvcr employ the use of correction lluad. 
Onuinal entries musL remain legible. 

■ Ik* accurately daLcd and sigiKd by the aUlllor. 

■ fe devniit ©I" abbreviations;, jargon, specutalicui and sub- 

jceliv-c sUilerilenLS. 

Ii is irppc kt carte to recogiiise that, in addition Lo their 
prunary of supporting patient care, clinical records 

may also be uud in evidence where n compluinl is mud* 
aguitiht a veterinary surgeon or practice. This may either be 
in a Court of Law or before the Dbdplmuy CJorranliae of 
iIk Royal College of Veterinary Surgeons, 


Who may s&e clinical records 

The Data Protection Act I^k4 pscs bndivkluab nRliK nf 
araiH to their ccunpntcr-hdd tec© rdf. All hough cWenla do 
not lave kg^il hoch to nunuiil rewnds, ii is good predict 
to write such records us il they w-ltc ahk t«? read tki-ni. Im 

nLhcT wnri-'ls, Twil H enmpulu i>L*d and manual records should 
Ciml.am nolhiiku wkick ilughl in: 1 >iTbflcii. dufailhalorv or 
prejudicial R<s Lhum. 

t>1 bur memhurs lk! the VuEcriiLiry team will, of eihuisc. 

ha-.L- wxu lo dltnt iwordfl. However, should a clienjl ask 
that accew to thdr record is resLrieied, for exampk if a 
mem ber of the pra-L-tk-u iciirn is a personal friend, this should 
Ik rcspoeLL-d. In a. referridl piaeiiee d initial records may he 
used fan resea 1 eh. This slumld always be subjeci lo the 
diem's consent and also any conditions imposed by the 
university research cthks committee concerned 


Security 

Practices; musL eikvitfu LhaL reetrfds. whether kepi eLTlremt- 
eallv or niaiLUally, arc secure. Thki especially mdudes ilie use 
of email attuchmems and fax. both of wbieh arc dtificuh to 
control once they leave the practice. Practices must have 
dear protooaLs for access lo records and for their safekeep¬ 
ing ;il all Limes. 
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Confidentiality 

C'lum CttrttefcfiliiiJiEy may only be broken in cuxpliaul 
rirajflttlulGH ami only ihen when this cun be fully justified 
in the public intern! or by law. or on avarwtidiiiijig 
fjuuiwK of omiml welfare Some or Ihen initanots are 
tfruighlforwaidt for instance when a criminal offence bi 
known to but been committed or the animal has-a notifi¬ 
able cNseaie, Other issue* an ks simple and will Involve 
reasoned cLhicnl decision nwkang For example. i»l could he 
argued LhuL utl cases of appsutn! animal cruelty HkhiU be 
reported. However, would It be (be right thing io report 
the elderly mum whu> refuses cuihanasiii fur hiv dog. 
all bough it i* cachetic and dearly tnlTerinK, because he 
cannot bear to be parted ftwit bis only cumpumon'. 1 
Abuse of 4in animal h% floL always Caiy Io identify hul 
tmiy also indicate that I be abuser has ocher targets kul-Ji 
a* elder or child abuse. A veterinary surgeon must weigh 
the partcnlully serioui eortsequcncca of owriooldng the 
vaCtui4ion against I he trauma to a family of investigation 
should be be mistaken. 

Wherever it veterinary surgccuiu or nurse, is in doubt con¬ 
cerning ihe diickitlirt of diem information, ihe RCVS or a 

represeBiiaiive body should be consulted far support and 
advice. 


Conflicts between confidentiality and 
upholding standards of care 

Veiefiiiary nurses have art l-iJul-jI. duty lu uphiild siantLmls 
of care for diems and their animals. This may um«tln*B 
let id to conflicts between the duty of loyally of isur^ Id 
fhdr employers and the requirement to niainLain client 
L-LHilklLTiiialiiy oil the one band and the nee-d to address 
ptwvr standarcU of am on (he other, A significant 
number of nurse* apcrioNt these wnfflrt* and yet ted 

PlihutIl-.s Eo du anything ahum Lhcm. An employees in 
a smaLI workplace they understaikdahK k-d vulnerable ia 
a breakdown in working relationship* or to losing their 
job, 

Concema. about standards of care should lirsc be 
reported to -a nurse's employer wherever possible, even if 
it wms likely I bat no action can or will be taken. Such 
reporting thdulKl he well tbnight wt and prepared: il is 
wimofl nei’Cr oonsEriiCCive to nn^sudh issue* in ihe beat of 
the romneiu. Addce from a professional wwochtiicn or ihe 
RCVS Nlsnuld be sough L beforehand- When raising imm 
of QDAOEfU. HflimplH of I Ik- practice in quusLion should he 
given, along with reasons for the nune'i aHiam. 
Workable suggestion* for improvements and change 
should be oflefid wherever possible so chat the discussion 
may he seen to be constructive. [f issues- die raised verb¬ 
ally. it is prudent io keep u written note of Ihe date, kwh 
discussed and the otilcome for future lefcmne This record 
may be of importance dnukl the matter need to he 

reporud to the RCVS. 


Whistle-bio wing 


Siunuiimcv, despite discussing concerns wiUh an employer* a 
veterinary nurte may feel that little or no action has hetm 

Liken to addnpw IllC HUIH raised. Ill this situation Ihe nurse 
may cofttider direlosini iheir concerns puhlieiy. Thi* s* 
knuwn m whistle-blowing. One of the first and widely pub¬ 
licised incidents of wbialh-Howing concerned. G raham Fink, 
a charge nurse working on nighl duty in a NHS care of the 
elda’Ly waid. He cs p ret wed enneems about law smflfmg 
levels aud cona£quem peer rtandairdi of cue to bis 
employer, and nibsa|iinll]f at every 1 level including Lbe 
Depart merU of Health. When nothing was dime, in despeni- 
(ton be wrote to Live local papLi and matte the matUT public 
lie uas siick.cd by his employer* nn ihe grounds that be had 
ht-eachrd [\iliem confijlmiiahly bin later rdwiisl by an 
inulustnal Inhunal, 

Mr I a iuk‘s cue illtnlratcf ihree essemial elenierns 1 * of 

LvhiNtk-hhixirj;: 


* The ptrcepciM Of within an organisaiion ih^i 

w-ineibi it u; is nuirally iimiss. 

® I he comji:kjjtii:aCu3u ufTlu^ eoiHi'm^ lo outside parties. 

* Ihe perception by those in auihnniy rrfe the riryimi■■■aOnn 
that such a eoaiinmnnaLi^ML u-uu.ihi ncri Lu hiive h^an made. 

UniiLlhariscd public disclosure of ccubcenkt ahi?uc $nnn- 
dflid* of cure is a serious sLcp to hike and. the coiwq ucncft 
for an employ may be ru-mchiug, Such u nave may w-dJ 
ahtfnaiu j nurse wicfaiu the practice team uiul could lead to 
diJripbnmy -iiclion, Bl »s therefore essential lo consider ilsc 
jusiillabiluy of "going public’. 

Whisik-Mnw-imr should only be con«dcied when: 

■ It will do more good than harm. 

■ IE serves some purpose in correcting or preventing pouf 
priKliK. 

■ Il wilt be done in it responsible manner. 

* All other inl«rmtl duimcb of complaint and redress have 

huei l L's.hjiuNl^d. 


Making an unauthorised pablk diwilcwure should always 
N; the last resort when trying to address a major problem 
within veterinary practice. Il should only be considered 
where it holds u real prospect of change and the possible 
harms I Ii.lL may resull (Loss of public CCmJkfcncc in veterin¬ 
ary mudiciiK!, iiulivklLiLl dotres* fw clients of the practice, 
etc. S ill iivl he hul allied againsL the 


The scope ot veterinary nursing 

The Veterinary Surgeons Act 1966 

The Veterinary Suri^ms Act, in common with other animal 
pnStecLKSrt LegislaLH>n. si-ls nul in prevent unnet^sNan <ulJ"er- 
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inf in UHFiulpc. This is achieved through KfullEKqg whn may 

provide veterinary £are arid treatment. The Act pftvidm fur 
She rirVuLiiiii.m af veterinary training. lhe pnmnm of* reg- 
nter Iut veterinarians who practice in Elbe UK and far llu: 
refutation of [heir professional conduct whiltf entered on 
She register. The iliL* af uimnaiy wr£ttm b nerved by 

law i.ii ihtftL 1 whose mama appear in she Refiner of 
Veterinary Surgeons maiHiained by she Rt'VS. Individuals 
sn ruy-ioe-rcd are members of (he RtV$ and use the leUcn 
MKCVS or FRCVS iT they hr qualifttd as Fellows. 
Veterinary surgeons may also be colloquiiilly referred lo ai 
‘Lj'fmnuriiLiiv a title [hill waa one of the e^rliesi names used 
-tiekJ m is l nu: widely recognised in North America anil onn- 
l mental tinrttfte. Vcferiun praethiurwr is a li(k wfctch the 
mrmhers of [be Supplementary Veterinary RcstHw may 
uw. thI t small! group of persons do ikH have formal quali¬ 
fications i\i veterinary medicine and no fiinher names nay 
be added In this Register. 

Veterinary surgery is defined in iHl* Aci a* meaning: 

... ihe art and science of veterinary surgery and medicine 
and without prejudice 10 Ehe generality of (he foregoing, 
shill! but taken to include: 


a. ihe diagnosis of di« iws in, and injuries 10 animals, 
including lests p«. »■ rated on animate for dLagnuesiie 

purposes: 


b. the giving uf iul s kl based oil such dugtMHK; 
e. [he medical or surpnl IrutmAH of aoiifualfc: and 



the perform;LfKe of surgical operations upon animals. 


A- [he range of icterinar) 1 work becomes more specialised 
and sophisticated. Home of this work hiis been liken op by 
para-v€lcrliiariarw These are individuals! wJio have a degree 
of specialised knowledge. training and experience in a spe¬ 
cialised aspect of veterinary work, fnr esjnnple bovine blood 
samplers. Their work is regulated by a sped Ik exemption to 
the normal provisions of ihe Veterinary Sutjgeofts Act. 
E sumption Orders are a useful way ol enabling wdl-delincd 
areas of veterinary work Hi be undertaken by suitably 
trained lay spocudisls However, bxjtmprlion Orders are 
very' narrow in iIulmt scope and nvital usually he redrafted 
where advances in practice lead la a change in she way 

PLira-profi?tsion;ils covered by these orders work. This pro¬ 
cess iv lengthy and could lx: said to impede the amplemenUi- 
tion ol ehnccal advancements. 


Schedule 3 


This sdmluk of ibe Veterinary SitrgCLM Ad sets down. 
wh:ii the ownept uf Fa toi ;iihi companion animals may pro¬ 
vide by w;iy of cape and neatmem. It also provides for (he 
vvurk of velcnnary AIIHfS. 

t:i june 2CHI2 iin amendment to Schedule 3 became law 


Tilda widens the scope of veterinary nursing work. previously 
restricted (0 (he provision of Ircatmcnt lo companion ani¬ 
mals, i.e. nol faim nnimnls. horses, w ild animal* or intimate 
kept other Ihuu us pets. 


Tlx- amendment order permits 


b. Any medical treatment or my mmur surgery mot 
involving entry inLo a body cavity) to any animal by 
a wtcrinuy nurse if the foil! wing condition* are com¬ 
plied with. Ituil is Do S*y - 


a. (he animal is. for (lie time being, under the care of a 
registered veterinary surjD&nn lit veterinary practi¬ 
tioner and I he medic*! ireatnxni or minor surgery 
is carries! out hy the veteriikiiiy iLitrsc at his diree- 
lion: and 

b. the registered wtcrinuy wiTgenn lit veierinary 
pracLilioner is ihe Employer or is acting Wl behalf 
uf i be employer or the velcnnury nursv: 

c. the registered vrterinary Hfgnn or veiennary prac¬ 
titioner directing Ihe medScaL iteatmenr or minor 
surgery is satisfied that the veterinary nitrsc is quj- 
lilied to carry oui the ireaimeui or surgery. 


7. Any medical treatment or any minor surgery loot 
involving entry into a body cavity) tu any iiriimal by 
u sludenl veterinary nurse it ibe following eunditions 
are complied with, tbit H 14 say - 


a. the companion animal is, fiir the l ime being, under 

she care of a registered veterinary surgeon or vctcr- 
inil ry pr;Lctiiioiter ;nhl ihe mcdkal Lrealmcnt of 
minor surgery is carried ooL by die dluckni veter¬ 
inary nurse ill his direLiimi arul in the course of the 

student muse s mining; 

b. ihe treuinieni lit surgery is vujxniscd hy a regis¬ 
tered velennary surgeon.. eleiillaly practitioner QT 
veiennary nurse and, in Lhc case of surgery, the 
siLpervasiLiii is direct, continuous and pcrsonaL; and 

C. Lhe regi-ilcTed velennai v surgeon OTVHlmilBiy prac- 
Li doner h lhe epnrpbuyer or Li actiikg on behalf of Lhc 
employer of Lhe student veterinary nurse. 


In the ahifve j^ifiigfapl'is: 

■ ‘Veterinary nurse' nwiiu^ 4i nurte whmsc uanx* cnccTed 

in the lid of veterinary nurses main lamed by the Col¬ 
lege. 

■ "Student velerbiuy nuree r inean* a person enrolled under 
bye-laws made by the Council for ih-e purfWte of under- 
going (ruining as a veterinary nurse at m ipfMWftl 
(raining and anesnnenL centre nr a veterinary pmeriicu 

approved by such ^ centre. 

* "Approved training and asKemenl cenlre’ rnciin^. u ^n- 
(re approved by (he Council for lhe purpore of i rami rag 
and issuing sludaiE vefterinry nnim 

Tlienr are Hveral impocLaiiL poams which inuil be rccog- 
nis&d oflfiflftming the provisions of Sched.uk h 3: 

■ ft does ntM pnwkk a tldinilive List nE e;ire juld InsMitienl 
v, ih i l: h may be pmvitled hy veteniLaxy iturvc. Ihe inten- 
Iiuii is lluil a velennary :iurgeL«ri ikiay ildegaLe. provided 
I lla I he is ssiiislkd llbal a miftt is qUflhlkd Jild CLUnpOlCht. 
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uriy pmccdra or aapevL of cajl- vrhfch is noi I'xdudcd 

l mth as Burgcry which awtaib entry into u. hudy divilyl. 
.SL'hwluk- ) ill urt. provides lor advances Lm wMiiuiry iTcut- 
mem em lame and ibe iindividual qualifier iichu, skills 
and conpOfiltt chT veterinary nurses. 

* The brtwil M;^pt cH'Schedule 3 menus Lhiit ot eowrs vir« 
luiilly iill dnvknl work inuftcrUikcn by veterinary nurses, 

the adinmislTiili^u of simple mcdicaLiHUi to mimir 
surgery. The merit enkf aho permits animal own¬ 
er* ur clidr «mploy» to provide minor medical ueai- 

■ nun is. 

* The wmr^Leuce nf ;i newly qualified, veterinary nurse is 
defined hy Uie nnlmnnl Ocnq^Llional Suirwlurds for 
vcLurimiTY nursing Flowef, mosl veterinary umt 
will improve and rdcreirce Itie range of thdr knowledge 
and skills after qualifk-jiinn They may therefore 
become eompeteni Lu undertake more complex or 
specialised cure and Ireuluiunl. Once 41 jiLiin. the employ¬ 
ing veterinarian m,usi actively arnitiun this eompelenee 
before dekjikiiing such work, Cfrftvtrfftiy P VtiterimrijiHi 
must be aware ilkai miiiic nurses sin nm achievt this 
progression arid mus-i nuc ho expelled io Lander- 

take work fbr which they du n»i pnsvess ihe necs^'ciry 
expertise. 

* The provisions of Schedule 3 apply cmly un veterinary 
nurse* listed hy the R{~VS .md in enrolled studeui 
veterinary nurses (see foe I HwJl ll is thLTL’ftKre impure 
Ian I for employing veterinarians to cheek n nurse's 
Listed status annually and especially when employing 
loeurn Stair. Climeal Work, which falls within I he 
definitions set ouc m S-L-toduk 3, UAdcrl-ritil hy ii 
qualified hut unlisted nurse is uulhuk l he law, as is 
such work undertaken hy jny unqualifted nursing 

UBtslanl 

* tiiiwfcni veterinary nurax may undertake medical trcal- 
ntenu or minor sar^my nnJy us necessary to further 
tfocir Lrauimg. SludcriC nurses mnsl always eon-duel 
such VrOfk umlcr supervist-iin In lb? ease nf ;i dwlcnt 
UiidclLikitiy je'iiiIui suiueal procedures. Iliul supervi^un 

musi he direct, continuous -and personal. This iiicuil? 
that the supervisor muit be presoiuL, in control of the 
situation and able to inlervene if necessary i hroughoui 
i he procedure^ 

Funher jmidanee nuiy K 1 ohnimsd from Ibe ROS (wetaite 

jddrvss wv. w. revs,pry, iik l. 


KEY POINTS 

■ Remember that, as a student or qualifind veterinary 
num, you ate acccHjnteble in law (crvJ and enm- 
inalf for whai you dto in practice. 

* As an employee. you have legal duties towards 
your gsmpioyOr, as ydur employer has to you. 

* M you are nagligsfH at work, a claim for compen¬ 
sator! may be made against your employer rather 
man you M ao InAvUunJ. This is called vicarious 
liahiitty. 

* Your work, as 0 Studeni or qua'rtied veterinary nur^e 

l 5 subject io Ihe provisions er the Veterinary 
Surgeons Act 1S8S Sdwdute 3, 

* Your employing veterinary sufQeurt »s prafesshon- 
aHy accountable io the Royal College ol Velerinary 
Surgeons. This profession®! accountably includes 
hi&'ber direction and supervision ot velerinary nurses 

* Your work as e veterinary nurso may lead Io moral 
conflicts which n&ed careful reBolufoOrt, taking into 
account both legal and ethical considerations. 
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Nutrition 

S. McCune 


Learning objectives 

Afirr sitfriyittf fM’* thapter. \fktknih >kmdd hr uhlr itr. 

* Deyrrsbe She umrilkmui aecth nf dogs and ok ill a 
variety nf ftflihi* and! life silages. 

* Describe (tie and ilkii role ta digestion. 

uhsorplion and &K£ft!EMJE3. 

* UistfTH'v* i|m diciafy rcqidiwixnls nf j range of small 
□uuvunaLs indiuHiif rabbit*, guinea pigs* rul*. mice, 
hampers. dsinchillas. gerbLls, ferrets, reptiles, cage 

bards,, amphibians and onrtafnaitoJ fish 


Introduction 


Proper nutrition! I ! - evwnfial I nr ihL* ma.iiLl.ma.iiL-i:Ol Ltpumufll 

health -Hind atfivfoj in jll lining cr<!;ilun-i. Wild aiLirilats CiiO 
nbLnn all I he nulramis they laihid 1 luOiigh J l.«. 13i 1 b-ii'1 llL iOi'1 of 

hiijuiiiu. sca^L-iii!irjg a lad foraging but she op port iuki l ^ 1 for 

LLiiripuiiiiusi animate CO accras. .Uldr Ihilturfli die! hdb been 

Limited by the process oFdoiTreslicaiion ft is I he resp^nNi¬ 
hility L»f die owner, therefore, to ensure I hut I he dwt they 
provide meets all the nuiriLiou.il and behaviouriil needs nt 
their pci und pffofqssioTUi] advice in this urea i* frequently 

•anight 

Failure Id provide ;i nutritionally adequnte did can ifeaill 
in disease or 311 hop thru! performance, hut niiLritioniil fac¬ 
tors may impact on llw health of ;i mutate in a number nf 

■ 8 iI ■.t way*- M.nr, 1 iL-i.l !l:lI cnridsLi:v- ill i^spiin-.l ImU miI 
ilifijlmn ill sofift ;is|t..vL cd Mil* d|$t and hulailiOral s ll|» pi*:> 1C 
in p.ferliL iilarU ampurLillbt jI liiniai Ol illness or 04 lKT forms of 

sires* 


.K-tTrYiaLi l'Il 1 illu ilie nuimioual needs «»f pets bus advu need 
signifies ally nver the pusL few decades. ■L ompfred 10 where 
¥1 c were 40 Nears ago, we base j vuSLly improved under - 
standing of whuc is iue£Hsar> to feed in a balanced d iel to 
prevail certain deficiencies, .is. well ,is throughout the var¬ 


ious life sl-iiges iind lifestyle* nf *ur pets as ihev grow, 

mature and age An in human nusniicin, uiieniicm is run* 
llim iiljt; Inward* aefilMYiiLg up! 1111 a I Ik.i Uh Lhriuieli lu;ni> 
liirin.il limd-,. i.c. those nuLnenls which lias c a. kealEli hCibcliE 
beyond pnrveiLlmu a deficiency., such as aul Li UN Wants CO 

h.uisL the 1 uiiLiaiin uf the immune system. improve cognitive 
li cal ill. deereaved cellular damage to DNA. and help slow 
the progression of ageing. Nutrition plays an caen.iliaI rok 
in the lifelong healih and wcN-bcing or both humans and 
pets and should be an important amvaderuLian lo discuss 
with owners ;M every beullh cheek fb'ig- 4 1 1 


Nutrients and nutrient requirements 

9 iitxl in-i f . he dL'Inii^L a-- :n\\ ■iiSkI nr Iil|UilI «.% Ii ii:!Ei. whcfi 
iiiigcsled, can supply any nr alt nl ilic I'ullowing: 

* Enenzy'gK'ijig. m^CLn.i -- Ir»:>ici snIul‘ 3 i lliir hndy luD pi- 
lI ikv mnwmentu |il;lL ur nilica Forms of energy.. 

■ M.ilcrraK lor growlh. iL-paii iki reproduction. 

* Sub'lauim nevesrary b i flic kale or regulaie the pr< kcn-ks 
involved in Mm: first two categoric*. 

Hie componcnls of food whiuh have ihcw* fiiiKih-ns .ire 
called nLitrii/nrs and the I'oihJn qc Fvkk! mixtures wlneh :are 
aecujlh CdBen are referred U> the firl \ny nalrienl which 
is required by Ik animal and cannol K 1 synlii^s^fd cn ilw 
body is tailed an evu/nfial niflrii ni and ii thelary - muNi 
be provided, If any c^cnliiil nalrient i* litckrng ht prtverM m 

ilisalliciciil quimlity in Ihe diel, Etiirn Ihe lIwC. as a whole. 

must Ik considered inadequalc. 



In Liddmon 1 ci pi o', 143 m l: specific nLicrienix food .dso sup- 
pkes energy. Energy l* j luiidaiSK-i'.Lal lequiiciiieiil of nil 
living specks and provides the power For cells to function. 
Tlw energy" ccmk'Dt of Lite diet is derived from carbohy¬ 
drates. flits and protein* and the amounts of ejdh i«f these 
nurriciiti in .1 food will determine its energy content. Dietary 
fat supplies )asi over lwire as much energy as protein or 
carbohydrate per gram urn! is Uurefore ;i mdff efficient 
fuel for metahotism Water li.ii- rro energy value the 
energy density mt food varies inversely wuh ns nvniviure 
contenl. 

fincriy mlaky must be carefully regulalei!! jiilI mmnlaint'd 
-il a k’. el lSps' Ijo rL'quiivmL'iiK When in;u nla iriL-d iw eT Itmu 



Mfe '> 111 fooJ in;: 
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periods. energy intake i n **S.C£S3 >:A ltilmc 1 ! expenditure cum he 
detrimental and Lead* i<.> obesity or H in hhk vomig doji, 
growth abnormal itks. An inadequate energy intake raid Is 
m poor growth in young animats and weight loss in adutli 
AJlhoggb nKwt aninih lire cfficknt self-regulators of their 
energy inLnkf. this ability may be overridden by a number of 
radon, parlkubrliy in dogs* 

No unreal k able to utilise all I be energy from its food. 
Energy intake » therefor; considered at three diileienl 
li:vfti: gro*$ energy (OEk digestible energy (PE) and mcNi- 
huiisiihL" energy (ME), 

* drifts energy rf ingevted Ibod is ihe ni^innuin amount of 

energy LhuL oin be relirjsed by a fiKxl iimJ is iiKsetred by 
fount* eiiktriinclry. Vlllinugh a substance arm y h;is e ji high 
GF. eusiieiiL it is of im use unless ilk’ animal is able tu 

digral jfidi ahaarb ii. 

* Dlpdllf energy is the energy available from a food 
when it bus been absorbed into the body a Aar digestion 
in the digestive trad an d is enleu.lu.ted m Ci E minua FaeeaJ 
IfMiea. 

* Mctafodhable energy is the energy which is ullimuldy 
utilised! by the Ensues and is calculated us l>E minus 
urinary Iohgsl 

The PE and ME con ten Is of foods depend both upon 
ibeir composition imd upon the species which nnoumn 
ibem. The difstivc system of animals differ markedly 
between specie*. ind even iwo fairly similar animals such 
iiK the dog and ihe eat, show different* bb ibirediNIny 
values when fed the sen t food, In addition m these specie* 
did'ereTiecs ibere will be variations between iTwiivuiuid ani¬ 
mals lu [heir own nsetatudic dlk'icncy ■ 

simplu fiKmiulae have been developed which give reum- 

ubk appnnuDUt ions of the ME in a food from its carbolsy- 
drate. f;u and protein conicitLk allowing for like looses in 
absorption and efficiency (Table 9.1). 

Within the body, energy is used lo perform muscular 
work, basic processes inch as brcaLhing-und physical activity 
to maintain body temperature. There are two compraculB or 
energy expenditure, bii-Hil nwhifrolk rale and lherrpnjKm**is; 


Tabla 9.i Co.Cuialioa wl mrtabofcsabis onorfj^ in 
caI and dog foods (keen no g tfy>d") (alter Wills 
1996^ 


Faad type and HE irqualion 

Oaf 

\F k 3.9 4 F k 77 + C * 3-.Dk - & 

Dry 

tP k &.6& + f m 9.4- + C * 4.1 J) Q.99 126 

tp K x S8 + C*331 

Dag 

M 

(P w 3.5 + F k 3.5 + C < 3.5l 


F - proton Q'tvo s cf ftTOfl F - ftjr «iiwfrfM g i }t ft m 

MrtKtY&nto frrtftdrtltf ty JH.i'iJ if gf i'iXl pattood 
* fof rmw*T m UHM jj fcNSSt /ntjAoftr if 4 W 


■ Busul wtabclic rale tRVIFtl is the amount of energy 
required Lu keep the body "ticking over' and Includes 
processes such us rexpinaBirm, ciTL'iihilicKn and kidney 
function. It may be a I fee ted by m;iny factors muCudviig 
hsxLyMidlist and eumpciMtinn, djgand hurmunal status 
* Thmaa^Hfeeah is simply an inercaw in metabolic rate 
over [be bu.sal leveli ami include* ilm ctwt of digesting, 
absorbing and utilising nulrmnits |thu "thermic: effect id" 
food'k of muscular work lit escreisc 1 ; of stress; l>t of 
mmnteruincc of body temperature m a add c-nvirLHunenL. 
Unlike BMFL Lhc degree of iltertnogeflcaii Lain vary 
widely and may cause large variations in daily ouiput. 

Energy requirements of individual anumois are based on 

i he weight of iiclively melaholising tissue and may he inllu- 
ti«*d by hiKfjfweigbt. body surface ami. body composition 
and. hair lype. Bihags are a unique Fpceies in- that Lhcre is such 

ii mdc variation in normal acLull hislywej^hl --, -and C^tima- 
dflfti of energy ihjclIs an? calculated from in uhemeLric 
equatliyn which rcLuew energy requirements to I be anim-iil's 
metabolic body weight, HW (kgf" 7 ^ (see lifer). For other 
speeiL's, including caiv, with a re hi lively narrow range of 
bodyweighu. a liiiejr equaiiim which links energy r-yquire- 
RMI 1 U diiL'clIy lo IlHxiywcighB is appropriate in mnsl slIliil- 

lioiu (sec later). Tbne basic energy requirement may then 
he modified according to the animal's phywolomcal status 
(including life scape and state of health or disease L Level of 
EKlrvily and environmental conditions (Tables 9.2 and 9 . 3 )l 
The energy dcnilty of the diet must be high enough to 
enable the dog or cat lo obtain sufficient alorits lo nutintaLn 
energy balmee. An animiil is said to be in energy balance 
when its expenditure of energy is equal lo ils intake, with the 
result ih-ai the lend of energy stored in the body doer not 
L-hang? Energy dentfiLy is ih? principal factor determining 
Ehe quantify of food Cdteu each day and thus ilic aninunl of 
each riUiricnt iugcsccd by the animal. NuLi-ianl reqviremcHits 


Tablu 9.2 EsUmaM ondrg^ requirements oi 
heaihy dogs in various pftysiof&glca! stylos 

PhyilologlCial stntn 

Er^ergy requkwvHHrrfe 

Work t hour lifgn work 

1 lull clay n$hi work 

1 kid day heavy weft; <sledkgs- Hog> 

WEB x 1.1 

MEH x 1.5 

MER x 2-4 

GE53*alien (c 42 days | 

(> 42 days) 

MER x 1 

MER x 1.1-1.3 

Pi^k ukUiiw -42 days) 

MER x (1 + (P 25 * 
no. in Utcr|I 

□rowlh btrlh lo 3 mornhe 

3 mc-nlhs lo 6 monttis 

6 mumha. lo 12 monlb* 

MER -■ 2 

M£R x 1 5 

MER x 1.2 

CokJ wind dill taetidr rf 6.5 C 
wnd dlil lacT-jr □ I *■: 0 C 

MER x 1.25 

MER x 1.75 

Hnnr * tropical c Irani an 

MER x 2.5 

InacthWi 1 

RERT 1.3 


ftfl? - ttisVnfl (wto-lft- rttjLifmwf s7|)n BW* ' k Ml 
fflFw rwj b 4 1$4 x w i an^ ** tM$ 

MER a ^1-iV^rMrlgsV - fiFfl a J 
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Table 9.3 Eslirficd&ci Bnef^y requirements lor 
healthy cats in various physiological stales 

Age 

■PhryMolDijital 
s L a It 1 

»EP* <keal LkJjjtq SW) 

id m&m 

Growlh 

2fi0 |10461 

20 w&ekEi 

Growth 

t30 |5«5 

30 WMfcB 


TOO |41t] 

40 

Growih 

60 [35S| 

Adult 

Inactive 

70 [203| 

Adall 

Active 

W L33SI 

Adult 

ScstaliL-n 

SO[3^5|j w 1.1-1.3 

Adult 

Lasahon 

F?g -|335jj x {1 # |U4 jc no. in lillsr^ 


* illlMfl-m A5WW iWJCJ tSIWri 


are usually expressed in Dcrmuf ibe ME conoenUatLiwi ao 
that Hire vjiJucs urc 4 irrl*t;;Lhk- in any type of food or d ki 
regardless of ins water COtittni. fiuLrieni content or -overall 
merjry value. 


Macronutrients 

Protein 

Prtrtjiciiia arc Luge conplH vnolKrilH which jitu Loinpnwd oi 
long chains oF amino wadi linked farther by ptrpiidc 
honds, Tim lire only about, 20 amino ncidh commonly 
found a* protein cpmpgncnia hut Lhtw.* may- lx- ft r hi nged 

ill my tnmhm;ili>:MK Ln give uifc almost infinite VlTUTty of 

naiurall) occtifring proteins, each with Jls own characteristic 
properties Proteiltt ru etoeutial campon nits oF all living 
ceils where they have several impoEtanrt Functions including 
reguflituon of meiabaliun ins enzymes mul some Ifcormoiws) 
jhwJ u structural role in cell waits and Dimdc fibre. They are 
thus an important requirement for tissue growLh and repair. 
fVcHeins are also a source of energy in lire diet. 

AnlonaLv need a dietary' source of pro Lein 10 provide the 
specific amino adds that their tissues cannot synthesize at a 
rate sufficient for option lire performance Amino acids may 
be classified as either cwfllinl (ladlfipensalbk 1 } or ihhwii* 
tin I (dlspcasabteL Eswntiof ammo acids cannot be tynihe- 
sised by Lhebodym cullicienl amounts uitd must ihcrtTm. 
he provided in the diet (Tabic 9.4 h Mm-ewnrial 1 amino 
acids are equally important iscampoDnls of body proltim. 
but (hey can be synthesised from excesses of certain other 

-dicLary ammo aeid\ or oLhci sources tit dietary uiliLigen. 

I'rnLtin is required during nurmiil iikiiiiLmariLi; to replace 
pmflein lust during tile natural turnover oF LpiUicliii 1 MJr- 
fufl, hair and other body tissues, and in secretions. 
Additional protein is needed during periods of growth, preg¬ 
nancy. lactation and for repair of damaged tissue. Jl is dur¬ 
ing tlresc critical stages etiat protein quality (lire amino acid 
composition of (he protein l nml digestibility are mosL 
important. Animal proicinE generally haven more balau»d 
amino acid profile, with a greater pm port iron of essential 
amino acidE, and belter dipcslibitily than pilot proteins 


Table 9.4 E&senijal amino acids lor dogs and cats 

l • ■■ I- ■■■■■.= : I- 1 " ■ ■■ ■ ■ ■ ~ 

Amino add Dn-g 

Cat 

An^r4na ^ 

/ 

1 lisrdnc / 

/ 

IsataiinirD / 

/ 

Lysna 

/ 

MadniCimne / 


Cysliiw >/ 


Rienyiaiartn* / 

/ 

TyTLKHne / 


Thiegnng ■/ 


Tfyptophflft / 


Vaiai® ^ 


Taurnt A 



s' c-:-l on;,! I jr — n on iBwili 


The biological value nf 41 food protein is the pmf>i>nuiii 
which can he ulilbed for synliwsisniif body ti-wucs and eom- 
pounds and is not excreted in urine or Faeces Cood-qiiidii y 
animal proteins have a higher bkdogiral value ihan plafli- 
based, proteins. 

Protein deficiency can mult from either imufikienL diel- 
ary protein or From a shortage of purlkular amino acid* 

Signs nf protein deficiency mi/liiik pnnr gTnwlh cw weigh I 
low. rough unit dull hair coal, aiioiieKia, im-TLiasod susccpl- 
1 hili ly to disease, muscle washing licilI emaciation, oedeena 
and finally death. IX:Ilc i l' 11 try of ;l mill: lu caatiiI illI amino acid 
results in Jmorexia .md subsequent negative nitrogen bal¬ 
ance. 

C ats CAhihil ;i number cl 11 iU nEuinal peenliarilie^. numv of 
which are ri: flee led in then pi olein. and uiknriu acid acLjYin'c- 
menlN. Nut only dn Lhey lurve a higher ninahleiLiucc preiLeiil 
rcquiivineiLi. than ifeunv other iriummak. bui lhey arc also 
parlienlarly UflditLve tch aiL afginar'ic-dclkicilt lIlcL a lid Lhey 

have a specific; dieiary need For the amiuo-salphonic acid, 
iaurine. i aurine is vital to the Functioning of a wide range of 
mammalian organ aysteras. buL unlike other animals, eais 
are unable Lo synLhe>ise snlficienl quamitics u» nscet llidr 
noepdaoilly high requi/emems. A deiicierLcy of taurine in 
cats results in feline- evtilral retinal di-ai-nerathifi and has also 
been linked Lo dilalvd c-ardimn>4ipathy. reprodncHive failure 
iti queens, developmental abnormalities in kiLteiis. athi 
unpaired immune Function. 

Dietary protein in excess of the bodn 's requinonents is iu?l 
hid down as musefc hut k insipid, cvnwtnl lo lit and 
st ored m idipovr tiEruc. 


Fat 

Dietvy fats consist mainly of mi Mu res of triglycerides, 
where each triglyceride is a comhinaiioin of three fatty 
aaids joined by a unit of glycerol. The character of each 
fit i* determined largely by I he different Fatly ackis in 
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each. Fatty jl'uI'v may he described in Htfurtfredi where there 

an IU tluuhle himds be I v, L f ura carbon itCtHTis, fir MtiMtltFQtedt. 
where lMW Of more dcsuhlc hund-i :ire present. TtldlC con¬ 
taining Ofily Line double bond are reI l*t red |(i us j rjr.M j r jpp.svj- 
mrah'*t while liiose containing an Lift than ttiie dnuhle bond 
an referred to us palyutHifnitatisJ. Moot fete conLuin 41II of 
these types hut in w idely varying proportions. 

Dietary fat has several roles. Ii serves u-s the inoct can. 
cem raced sou rue of energy in the diet und it Il-jkIs puluijihil- 
ily -iiod an acceptable Denture to toad. However, its most 

importelll function* ure us a pncKvidef ui tssenliul lully 
lieids (EFA) Lind us U earlier for like fal-soduhk vita mans 

A. D. F. und K. There ure currently ihiw recognised EFA. 
all of which ure poly uiL-mtu ruled; linoteic. p-HnokitoC unuL 
■ruhkkmk acids. Lmoltic und a-fcicu>kme ueids ure Elie par- 
ent compounds from which the more complex, longer chain 
wmpcNindi (derived EFA} cun be mude. Tlvr cat is unusual 
in [but il is unable to convert the purenc EFA into Longer 
chain derivatives und therefore require* a dietary source of 
araehidonk acid, which in practical terms meuns u raquire- 
men I for EFA of atriimi origin. 

The EFA ore involved in many aspects of bcalili. includ¬ 
ing kidney function und reproduction, They arc essential 
eomponenls- of cell membranes and they ure necessary for 
the synthesis of prostaglandins, Signs anocuAGd with EFA 
delkieney in dc^gs nod cats toe I ink dull, scurfy coat, hui r 
loss, fatty liver., anaemia und impaired lerlility.. JL should 
he noted lhid diiete high in polyuruiatintsd hilly ueids 
nray bKQiTK rendd through auduion, which cun lead to 
the desinaeiiinn of nther miiricnK pwlkuliriy vitumin E. 

There ure reveral favniliei of filty acid, mimed according 
lo the position of the lirst dou ble bond, Fatly acids with the 
first double bond between the 3 rd and 4 th carbon ure in I be 


m3 family fe.g. eMinolenic khL ctaKupcfitaciwic and dos- 

iisaltesjiEilnie aridx). h|h und Th carbon ibu rt-fi f»iiBiily leg,. 
IuIU'Illc acid, Lr-lilknlcriK: acid and arudlidmlk: acid) and 9 lh 

und I Urti like n-V family (eg. oleic acidJ lTIw hJ und n-fi 
families ure EFA because they cannot he synthesised de 
ju*w in mammals. whereas saturated fatty acids und faity 
ueids of (he n-"} series up to Is carbons cun he synthesised Jr 


miw. 


Carbohydrate 

£ afbc>h) cLrules pinvide lhe body with energy und may be 
convened to body fat. ihi> grtnip includes die simple sugars 
(such us gbiiLLisel- und die compk* sugars jsudk as starch) 
which consist of chains of the simpler sugars. .All animals 
bused metabolic ncqutimunt for glucose, hut provided the 
dieL conUiiia suliieicru glucose precursors (amino ueids -iindi 
glycerol}, most animal* can synthesise enough to uieel their 
metabobe needs without a dietary wunre of carbohydrate. 

Sugars und, t&okad starches are economical und easily 
digested souths of energy, whereat uncooked starche* 
less readdty digested. Some species (»hk dogs for example) 
may find starch pshtrife, hut others, such as tbc «U do mM 
respond to the taste of sugar. The value of ir*aee|bji ridf'v 


such as sucrose or brbue is United m mewr animal* hy 

the activity of the intestinal disaccharides* such us sucrose 
■and lactaKL In particular Like activity of Lieuise dedfcrw* 
w iih age und an ujocsaLva consumption of beh>^c<]piai.riing 
(duty) products an kud to the production of diarrhoea. 


Dietary fibre 

Dietary flbre* or roughage, is l hre term applied to the group 
of ind-igetviW* polysMcluridefi such lls odlulow:, peelin uikd 
Lignm. 1‘hey iiiv mually iiisooiatcd with plant material uikd 
lyptodbr Oonsihute the cell walls of plants. These materials 
gencrully &&Lpc djgcsticm nod piiss through the digadiv; 
tract rulu lively iwiclwojprd, The nde of dielury Qbre in ihc 
uikimuil depends to a lurjie nloil on ihe physiology of Xhc 
jikirnurs digestive (jw. Hut in most species, u limited 
amount of dietary fibre muy provide bulk to the faeces. 
regularising bowel movements und thus helping to prevent 

t:onsCLpiiLioi& lit diiiTrJuwu. ^?iuhle jituI m-vklfibk sources of 

dietary fibre are used cl y improve glycwemic control in dogs 

with lIluI vies ukelliLus und in the LhuCury miiTUigemeni nf u 
number of other Hbre-H|MHHH h dl^fties- 


Micronui ri@rft$ 

Mineral 

Mintrab sire inotfanic nuliienls, which are sometimea 
rtfeitd to Hflkclivety as "ash‘. They may be divided into 
sracrojBiiKnb 1 which are required in relatively large 
ainouivls) iind liiicc ctements or mkfMinerals (which are 
required in reblmly smull or truce amounts). Electredyrtes 

are tlkiacrub 111 llkeir sail Inriii iis Ibuml in Ihe hmh liswA 
acid fiuid». lahlc V.5 li*ls the lunelum. <?i the r.i.-ar. min^nilc 

arid Table m the dietary requiTenKnis. 

Mscrominerats 

Culeimn (Cm) und Ffempllorts (Ft Cflkiuin and phos- 
phorus melody faiterrcliited nulnliomilly and will therc- 
iuni h? discussed tngether. They are lbs majer mincrab 
involved in muinteinifig ibe slnjclunil rigidity of bones and 
■treri h and appiuxiTnuiely W% af hudy olkiUdl and IKFi of 
body phnsphoriis uru sLure'd in the skelMlal l issues, Calcium 
and phusphurus requireinenK iiie inereawd during uruvs III. 

Laie pregnancy and lactation. The metabollim of ealdum 
and pho^pliciru^ bdoady linked with vttenin D. 

Calcium is alno esienti^l for normal blood dotting und far 
nerve and muscle function. The level of calcium in Lhe bUx»d 
plasma is emeui la these funcLioar- und is very carefully 
regulated. 

Ph-ospboros also Iwis many other fuiKEmns (more th^in 
any other mvnereJ) :ijh 3 -ii complete discussion wiw>ld require 
covemge of riearly all (he m^ijihnlu: pnxressft of ih¥ body. 

Phnsphonis is invoked in many ini/yinir syVIciii^ und 1 ^ ulsci 
.1 c4>mp4inL a n1 nf ihu KLi-Lalli:i:L Tiigh iimTUY lit?t:i n ilt phos- 
pbiltC eumptmrids. TIh'S? anr ikunnty rspoJtijbk for lhe 

itoriijtc snd [nntfe L.if oAergy in iiie: body- 
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Table 9 5 E&tadfrSfted funettons, of minerals in tha 
dog and cat 

EhHMfffi 

Function 

Har.raminc-rnla 


Cabum 

Bona and fcqmti dcwBbpfrwnrt. Requred ror 

hlnccl dotting, nerve end musdf rufietien 


MapnlaintS Otsmofe pffpjra, acid -base anil 

wiarter tw\anm 

Mno-irr.ium 

6orte »«h dovetopmem Energy 

metobottm 

PMOflphOfUS 

Bixifl nnd incih aev^kipmerii. Required tor 

tinsirgy ulitealnn anil varkteS firtZynte eySteTO 

Palassurr & 

Sod urn 

Mahlain osmotic prossyre. ackHrare and 
ft-aier balance Rgquirwfi tor pnrvc and muscle 

function 

Mier«iiln»]s 

Arsenic 

Required lor growth and rod bkod cell 

formation 

C h rD m un 

Required lor C-dltKtftsKfrBte meraboksm 

Cobait 

Contpancnl al vilfliiiin 0,^ 

Capper 

RKjulreil lor hswmdgjlo&Bn ^snlhfistg, struclure 
ol bones and bkmd vessels, melanin pfExjudim 
and vartwe enzyme tystems 

Ftiiijncli? 

Sc™ ar.d Mti devetopmam 

Iodine 

Tbyrokd bormans produc: ar 

Iron 

Com parent of haemogtobln and myogkJbav 
Weetteo l& Ihe uMHDfcwii of oxygen 

Wanoanese 

r&fl hir chandraBn suphale and 
dbqosterol ^>TilhesB Varaus enzyme ayalenis 
nssixj,"i 1 nd with aarbdiyiiru.W and fdl 

rrcl,ib"lisT 

MislylxJci^iri 

Various e^zyrrip sfiams 

NMcfli 

Fundpdin -of rmnrtiranAB and nuoielc *x1 
mLaMl&m 

Selurwjm 

CampcniHTl cd glutzrlhiCtf* pOiOJc^hiAe 

Slioori 

Bone and odtvhk* ve besue devioSapmer* 

VanatPcm 

farDWlh, Bcpraia>cl»ani arid laE rXielatH^iBm 

Zinc 

Various enzyme systems including ^hjalne 
pfHKi^iatase cwbonto arJryrfraso and tkg/as, lire 
enzymes, Mamenance ol ebdormsi iningrfty 

amt tmmi.nologruhl hcirriftrsiasE 


Although the absolute concentration* -ai ihese minerals in 
the diet ure of pauiKmounl mpofCnitve, the ratio of calcium 
to- plKSfpho™ h -alw ntf gre;il *,ignilka rKMJ. 


The minimum eafeiumiptYosphofus ratio liar growth i& 
generally considered to be about 1 : 1 . 


For skiull .imnmls il i\ -.LHnuwtujL luftffe CrilKul. Imh;ihirtuu 

Eli Ibis TJliLi. whirTL' caI lbuiIL as much IftSd than phusphirfUs. 

kuck Lu a marked deficiency of album in relation 10 hone 

■ 

forth iiEUsa. 


Calcium deficWRirv f-ab$oly|fi m relative! ruudlB in ituiri- 

■B 

iNMial M;i. , i>nd.Lrv Ir. |iL T|:-;ir;i i h h ridiJi-i ii in v> hich there is 
increii^d htinc resorption io restore circulating calcium 
Levels, This results in xkdeial deformities and lameness in 
the pwriof animal, f‘aiduni phosphorus imbalance may 
aba occur in jtwocvfttian with dteflctcncy of vitamin D. 
This gives nve in rlckjets in ilsn- grmA liiji animal or o^ieoma- 
luri* in iIl-l* lllJuIl. Hypocakaciiiiid in lactating bitches (pur- 
iiu'ij l;Lr3v of tJie toy breedsj causes eds-mpia. with nervous 
disturbances. This occurs when there is jlti inabi-lily nl ihL* 
calcium regulatory mechanism to wmpciHHiB Inr the tags of 
calcium in milk. 

There is ev idence that very high ItVeh of mkiuAI arid 
pheripborna or a very high ratio are also harmful. 

1111 

GoncMicsns such as hip dysplasia, 
osteochondrosis syndrome, cmostoEls rind 
wobbler syndrome have ttten related to eflcettfcre 
calcium inteke in the graving dog, 

MtigiiHiurit (Mali In us-tac-iattan with calcium and phos- 
phnriLS magnesium in requ■ r*d for bcallliy bones and 
Bcthr Ahn?ui UWa of body Dupwimn b found in skcleUil 
iisMjif, but ii in iha to be found in the soft tissues of the 
body- Hlun aitd Sikekta] muscle and nervous tissue depend 
on u proper balance between calcium and magnesium for 

in in e'i; d I uriuiuisi. 

Magnesium b also important iin sodium and potassium 
nu4abo'lism and plays a key role in many essential enzyme 
reactions, particularly those concerned! with energy metabo¬ 
lism. 

A deficiency of magnesium is characterised by ittmCiihir 
weakness and in severe cases, convulsions, N^Wtlutot, & 
dietary deficiency of magnesium is very iio likely I ii ftttt! rise, 
very high intake* of magnesium have been Eis^sdatcd with 
an increased incidence of Irliint- Ihyh. r urinary IriurL iliM'iiw. 

1 1 ■ ir_L---vi 11111 (k |> IV-l;i-.sium is i'uuruJ iri high eOdCfaLtrations 
wi'i liiu cells and is inquired for add bast balance and os- 
HwregtilaEion of ilk; body flaids. Il is also important for 
nerve and muscle function and energy ETselaboliflni. Potas¬ 
sium is widely distributed in foods and naturally occurring 
deficiencies are rare; however. its requirement is linked, to 
protein intake, so care may be needed in ensuring Lhat 
bigh-pfoceiii dices eon lain adequate potassium. 

A potassium deficiency enures muscular weakness, poor 
growl h And lesions of the heart and kidney 3n cats, the use 
of diets containing urinary ucidificrs with a murginiil potas¬ 
sium content hu recently been associated with hypokiibc' 

mia. PnULssLum excess rs nine hut tcsuUn in paresis and 
brjily-Lanilia. 

Sudium (> a| uiid 1 'hli^riiAt. 1 1(11 louirlhcf, MidiUlN and 

chloride represent the major electrolytes of the body water 
and arc required for acid bosc balance and osmoreguta- 
ticn of the body fluids. Chloride is also an essential com- 
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Table 9.6 Dietary requ-raments: minerals 







Mineral 

taipyni 




lodire 


threwth; 


Maritienarca 


110-173 mgkg BWikJpy nr ^pprciximalffly 
160-250 mpl 00 krai (41« kjj M£ 
67-156 mg-kg BW/day ar ^pprpiiriigrgiy 
125-200 fflfr'I-DO kra j'410 fell ME 


Dog 

Growm: 


Maintenance 


320 mg'fcg BWttfisry of nptiraxirr^lijrty 
275 mpl 00 krai (413 Rjj M£ 

119 fflgfog OvV'diLy w approKimstflly 
130-100 rngnoo tail me kJ) ME ' 


Phosphorus Gim#i 


Miurturoncp 


ho- ISP rngftg BW/day or apprcftimaiehr 
136-300 mg^OO kcal me kJ) ME 
90 mg.-'kg BTOdsy or sppro**Tia#ely 
T 20 mg'lCJ 0 kcpJ( 4 l 8 KJJ I* 


Growth: 


Ktai/llfirtiura 


240 m-g-feg CWday <x approXfllfllBty 

235 mtf 1» 'teal (41® KJ|< ME 
09 mglcg or BQprotimlaly 

120-1W mg'IOD fcMl (410 kj[ ME 


Giwth! 


Maintenance® 


100-160 ugrt.q BW'Cav oi apprimimaloty 
BttMBD pq-ICH koal (410 fcJ) ME 
751'O-'kfi' BW/ttay or flppfQdnali^ 

100 n^’im Real 1416 kJ) ME 


Growth 1 


M.-i.nl unanej- 


Growth: 


Mainlormrec 


20-3CS pgfcg BUN May or appro k matety 
27-33 qtfl® tail (4.1 B KJ} we 
7--1.S -pfrg BW/day or qjprndmiMy 
10-20 11 ,g i '100 Real (410 kj[ ME 


GfOwtfi: 


Maimeftapee 


160-500 p&kQ HlNWAy w approximately 

190-444} uo-'i w teal (41 a hj;i me 

BO p/hg BW/dfly or apprOupnaisly 
iSPntfim teal (410 m ME 

30-50 iigukg SWi’dny pr ipprowtalAety 
16-25 iog'100 ken (41H fell ME 
T2 i_g. kg BVV-day or apptmirnahely 


Iron 

■Growl h 

Marti nnancai 

4-* 5 mgflei? BWAhry or appr^imaifily 

12-1B teal (41B NJ> ME 

12 rngTcg BWAJay or 

1.0 mg'1 OQUc&al (41B tJJ ME 

Qrowti: 

MaM 0 nHK 

1.74^3.3 mgicg ew«’day W approx fnauty 

1-a mg'IQO kcal (416 Ul ME 

O.05- mg-kg BW.-rtary or appr^lrnale*y 
JWM30 mgnw kcal 1416 kJ) ME 

iMdjyiaiilum 

QlOpffti: 

Mflirttefiane*: 

rf^^g BW''day or appsoorfialEly' 
10-12.5 mgflOQ kca (416 kJ) ME 

6 rti^’k g BfWUfe|r or appimimaLoly 

B mgiODi kCflJ |410 kJ) ME 

GrpMith 

M^mhensafiefl. 

22 mgAg BlVi'day -ar apppommaJHly 

25 mgr’ioo kCflJ 1416 KJ) ME 

■5.5-B 2 rngk-q BMV.'dary cw app raxirru 1 &<■/ 

11 mg/lOD kcaJ (410 lulf ME 

Manganese* 

G'DAtri ^rd 
Mnir:flri.-inr.fi 

@0-250 liglfkg BWd&y or apur^lrnalely 
1tt450 Mff aoo k-caJ 1415 hJ> ME 

□rowlh. 

210-1000 [jg-kg BW.-rtay or i&i>pro.*fnfttely 
290-BdK> ug'llXl te3l (410 fcfl 




MakilfrWBK 

160 na'hg BW/day ar apprcmmololy 

140-200- 1 , f'l DO kcal (418 kJl ME 

SolOmjm 

G/DMtii: 

5-131'&'MJi BW/rSay or appr^lrr^lfry 

2-5 hQp'IOCI kcaJ (410 hJ) ME 

Growl h. 

6-1 3 GW*‘dny w arpnoK maraly 

3-B (jg'lOd tail (419 Mt ME 


MainlcnarfCiO-: 

5 iig'fcg aWMtay or approximsaitiy 
« utfW teal (41ft fcjft ME 

MfrfllmflrtSfi: 

6 M 4 ‘kg BW/da y ar approx m a bn 

7 jiglOO k_al 1410 kJ^ ME 

Sodum 

□r^lh. 

15-30 ff*g. J Vg BWday or appitocrnalaly 
2CM0 ing.'ioo keal (416 kJ) ME 

Growl h/ 

30 mgiyfl BW^day frrapproxin-aielv 

20-25 nigi'l 00 Real (416 JcJt ME 



1 -l ii-g'leg BW/day or apprm«jrnale#y 

1B mgi'lOO k-cal (41fl kJ| ME 

SI a n 1 cn n tf: 0 

14 mg-.g BW.’dn.y ix ^ppmsti^diyly 

10 mg'! Dd krai (410 kJl ME 

ChhXide 

Grjwll- arrJ 
Mdnlixianuu. 

29 ing'kg BWday or ripprc^imfllEty 

35 mpHQO taiH41B kJ} ME 

Oran* 1 : 

46 m^Vg BW-day » appioxnraialv 

40 m^'190 kcal (4f 0 kjj MlE 




MBintanara^ 

17 mg/kg BWWay -of appro Kim oul y 

21-KI mg '100 kcal (410 kj| M€ 

prjtiipfhini 

Growth and 


GrowOi and 



M.TunipnarniEi: 

i«- ih m^ioa *wi (4is igi m 

Mai refinance 

100-125 mglOD keaj 1416 kJl ME 

z™ 

Growth and 
Mwmfl nance 

2.B-3.9 m^'k.g BW-'day w apprejc/naJDaly 
1-2 n^'100 keaJ 141 B kJ) ME 

Gfowth: 

1.9-3.3 mg'kg BW.'ifify or appmoiirnalory 
0.97-2 mg'1D0 krai (410 Ml ME 




Mainwraoce 

0.72 rtig/k-Q BW -Jay pi approximalEhy 
0.92-1.200 mg-'TOOftcjl (410 kJ) Mi 


ponent of hik and hydrochloric ucid (which is |iiu4ui in 
gastric jflkx^ 

Common wh (NhCIJ is the ihtal oiuil form m whkti 

1 h«taf Iwo minursih 41 re ;lJ ded U? POod, so Ihe dietary reeoin- 
mend-id ion in often expressod in berms gf sodi iltti efilnxkL 1 . 
V v wilJl p<iL;L^ium, •will, is ■widely ditfnhulttd in nuimiil du-K 
so tie I iue nines axe ffLfft. 

Stum Lil' datelWKi' may lndudu fatigue, MhaUftiLMl, 
miLhiiiLy hi ifcucrtC^in WJEtf hataflLi:, dflCHOUd WtkCCiT intake. 


retarded growth. dry 5-kin und hair loas. Excess will cause 
greater I him norm 9 fluid intake and it hus been ^uggosled 
thiit wme dogs wjih hypertension may benefit from a lower 

wtJnrm cLiel- 

Mteromineraia 

If ini- |F«| I roiii Ls an racalu] oojnponjRnrt of the os.\een- 
currying pigmems. haemoelolwn liu Moral) and myoglobin 
fin muscle b fi h also an essenlial pari of many cuyem 
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(haem enzymes) which urc involved in respiration at itic 
cellular level. 

A defkierwy causes anaemia with tiw typical ciinkal pic¬ 
ture -of v, eak rves-s and fatigue C'tmveTsdy iron. Like moat 
trace dements, is Irak il' invested In CHCwiue amounla 
and ia associated with anorexia and weight lots. 


C (ii|jfiL!r (Oil) Copper is required fur the formation and 
activity of red blood cells, m a cofttCtor in many enzyme 
sterns, and for the normal pigmentation of tkin acid hair. 
Capper deficiency impairs the abtorpiioft and transport of 
Iron and decreases huavuifkbiil svtuIilms. Thus a Suck of 
copper in the diet can uwe jnaemuL <v*n when Lhc intake 
of iron is normn! Hone disorder can also occur as a re¬ 
sult of copper tMiLicncy* and in this case the cause is 
thought m he a reduciitrti in the activity of a copper- 
containing enzyme, leading in diminished stability and 
strength of bone eullageni. Other signs of deficiency include 
hair depi^nwiniaiinri, decreased growth, neuromuscular 
disorder! jiimS reproductive failure. 

IronLcglIy. dietary copper may also cause anaemia* 

which is thought lo result from competition belween copper 
-nid iron lor absorption sites in the intestine Efaltinflon 
Terriers are know n so display an winnurl defect which 
results in liepati tis and cirrhosis -and appears- to be inherited, 
Ii Itai also been identified in ocher breeds irvi.lw.5iug Wesl 
Highland White Terriers and Dohermimn Pinscher*, l or 
these- pajlkuler breeds, foodv with a high copper content 
and copper-containing mineral supplements should be 
avoided. 


Zinc SZnl Zinc is an Essential component of many en¬ 
zyme systems, including those- rdaLcd to protein and ear- 
bohjdnlc vndnboliiiti. iind is essential for maintaining 
healthy coal and skin. Zinc is required by all animals, but 
the zinc requiremen I i* pariieularJy afTected by the other 
ecmiponvntN of ihc diet.. Tor example, a high dietary cal¬ 
cium content lit a vegetable protein* based diet can druma- 
l»ealK- i increase the Ami requirement and this latter effect 
may be related tu that reported for iron absorption. 

Zinc deficteucy is dkaraeterited by poor growth, anorexia* 
testicular atrophy, emaciation and skin lesions. Although all 
nutrkfuLs are important, the link between zinc and skin and 
coal condition makes this trace elemen t particulifly cnidal 
for the aHupoiuoir animal. Th-is is because -a marginal ctei'i- 
eieney may occur when an annul is not ohvicnisSy unwell 
bnl its skin or coal cond ition is stibuptimal and sipiiftcintly 
detracts from its appearance. 

Zinc is idiCwdy non-toxic, hut high levels may interfere 
with the absorption and utilisation nf iron and copper. 


lull im- (I) Indine _in osifnlial CCfU|i-imeilE ut I by i'. id hor- 
incmes, which regulate basal metabolism in the body, and 
i his is its oil It, recognised function, loiter* I enlargement of 
live thyroid gland| is die principal sign of iodine deficiency 
but Oliver factors may also produce goitre, 

HifHitllvriiidhiTi has been reported in dogs and in dine 
deficiency has alw been observed in zoo felwls. domestic 


eats, birds ml horse*. Clinical signs include A in and hair 
abnormalities. dullness, itpulhy and dneroxincu. There can 
also be abnormal culcitnn rtewbtdrsiq HIM) reproductive fail¬ 
ure with fetal icHuplioa. 

Excessive iodine intmtes can he Loxie producing acute 
eflkb similar to those of a deficiency. The high doses in 
some way impair thyroid hontioue synthem and l-jh pni- 
ducc so-called iodine nvyxoadma Of toxic goitre, Anorexia, 
fever and weight loss may occur in out, 

Selenium (Sc) Selenium is closely inlerrefatcd with vita- 
min E. such chat the presence of one nirtiknl am 'spare' a 
deficiency of the other and mother,, they protect against 
damage to cell mflshin^ NevtrthebWp is has been 
shown Ibii I selenium cannot be oumpL-tely replaced by 
vitamin E ami has a discrete, unique function. Sekc'uum is 
an obligatory ctttipupcni of glutathione peroxidase, the 
enzyme which protects wfl menahnnicy uguinst damage by 
oxidising subsliinces Selenium may ii Iso Jujvc other rotes 
including pTiiieeikHL agmnsL lead, cadmium and mercury 

poison mu, and. has been implicated as alt antieancer iiecilt. 

Selenium deficiency lias mJifc> efieets. but one described, i n 
lIl-hss is degeneration of skeleial and CaldkiC muscles. Effects 
nT deficiency iai otlwf ypedcs include repioductiw dkutrdm 

and isodenui. 

Selenium is highly loxk. in large doses and ihe difference 
helwern the reeimunendted allow ai^e'C and the toxic dose may 
be quite small. Effects of excess include vomiting, spasms, 
stagecTcd gait, sallvataon and decreased appetite. Injudicious 
supplenwinlJlion of foods u therefore particub^rly dangemtis 
in this respect. 

MflitfancH C^liti Manganese is involved in many 
enzyme-calalysed reactions and is required for carbo¬ 
hydrate and lipid metabolism, cartilfiize formation, repro¬ 
duction and cell membrane integrity, A deficiency i-s 
characterised by defective growth, reproduction and dis- 
lurbances in lipid meUibohvm Manganese is rebiti^b 
nontoxic. 

Cobalt (Co) Cobalt h an integral part of the viLarmn 13 □ 
molecule and a deficiency ie tin-likely to occur if adequate 
vitiimin is present in the diet. 

Other traci.* vk-rneuK A nintlber of tritce elWiMLs have 

htfifn Llcm'-Mk-- 1ruLud us nuLLss-iry lur mumul hcuElli lit 
rnaLs, allhougli spcCiftC re«:{uir l 1 mumI havt nc4 hecn L^luh* 

hshed for comp:.mHin animals, 1 he** defflttt* are listed in 
Table 9.7 w ith a brief aumnury of tlieir furttCLous. It up- 
pfcdfa iliai the fliUHHits required iii the: dkt are very tew 

aud "lie Li’Ll’Ii IkiiLid uf a djI iLiciSLy n\ ;l rtV uf lL'ilsc .iLUtr il-ii.I> 
in a Ih.irinal diet is LVHh^Cq LWhlly llfiftOsL DDil-OUSteeiL 

Convmdy, as with the majority of the tract cknncnla. 
there substances are oil toxic if fed in large quantities, 
although the araounta which can be tolerated vary Tram 

one dement lo another. Arsenic,, vanadium, fluorine and 

■ 

molybdenum are I be most toxic, wberere relatively large 
amounts of nickd and chromium cfln be ingested wilhout 
adverse effects. 
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Table 9.7 Functions of additional hn fltoMnte 
(after Wills, 1996} 

Element Function 

ChrOfTiiLpFTi Carbohydrate mulaiioism. doaoly linked wrtlti 

insulin jjunefftafl 

Fluande Tooth and Don* dmlqpfiient. poeflfefy 

invahemerE in rflpnxlijcr.nn 

NkikfH Membrane lundtoru possibly involved irv 

meraboksm o! ike nucleic acid FjNA 

Mtilybdtsnjm Constituent dt several anjynns onn nt which 

is mvafved in uric sad mpsjibalisrn 

Silicon Spiels? development. growth and 

_iriaifttenance qj connective ttesue_ 

V"dnaJim - i Growth, reproduction one ln.1 mn-i aba 1 r.n 

Arsenic Growth, also s&me alTed on btood tormaisM, 

_pgt^jM^efyiogi&lan production_ 


Mineral int&sctiQfls a laigc lumber of mineral 

mineral interaction* nisi. These inienclianK Lend m he uf 
two type?;: 

* Arptagpnlfllc the presence of one mineral ndim the 
Import or bwLogical efficiency or the othw. a 

* SjOBf^etk - the two minerals act in a complementary 
my, either by sparing or substituting for ihe other 
mineral, or the two together enhance a biological 
function, 

Must mineral. iftmictioni m anlagtinirtk and am iwcur via 
a number of difftiaiE mechanisms. Interactions may be: 

* In llm diet duriiiu. pnimr-isinu and (fienefflre before con* 

sum pi i oil. 

* In His digestive traei where there is ciirn.pehiii.in lor 
uptake si lesfc dr nther Cellular nice him urns. 

* At llic tissue level oil lltt 41 jrtotagu xitosur hy inhlbilaun 
of enzyme activity. 

* At [fie Lime of transport. 

* [n the ncnlory pathway. 


Vitamins 

Vitamins are organic LX'-mpnund ■■ which help Ln nrgu l;i I c I he 

hud) pfOttW. Mod vitamins cannot be tynHuabed in the 

hud) Lind must, Lh 6 Kf 0 -f L r , he cmlsltiI ir'i ehcdict. I l*eV may be 

cbidfled ;i- l;il-Milulik a (vitamins A, D. E arid K| u t T^aler- 
miIiiIiIl 1 | li cnmplcx \i l.uifiuis aiul vitahlhL O- A fiL-quui’it 
m take ckT water-soluMe vitamins is Mcessaiy since: ihey are 
putwLy sin rod in ihe body, viiili excesses being losi via the 
urine. The kiIublc vitamins are stored to a much greater 
extern and consequently, a daily intake is less critical. 
However, because they are stored, the risk of irakity u rising 
through csccssiw intake is far pnlef wilh the fjii -soluble 
vitamins Tables 9.S and list ihe essential fealuTvs cd" vita¬ 
mins and the cat’s and dog's ditUr> require mem. 


Tabte 9.U Essenlial Iftatures of ttn5 mS|*r vitamins 

Vitamin 

Fealjurcs 

A 

Fat SffuDlfi. Eas^iliiaJ in d«L Fcurid in liwnr, iat^, 
Dlls, apq yoks and carnal gran germ Ek Kfi as a 
pp^vitamln f\ vegelabte BuMHl Stored in ihn 

btxtv- Etafldondaia atlM viakwv. lutwHig, 

respiratory tract linmp. Skin and bones. Excesses 

are Iww 

& jBTOijp 

Corcpi'iaes lh«dinne |B,h ibcdlavn 1^^, n m r. ir. 
pyndOain* i.'Eki, panfialhenin acid, rc*c aPd broiln 
and Ccta ainn ID ,*|. '/ i'a lor soluble P Anry nrp 
produced bv inteslinal tsanlcfin Found m liver. @gg 

yoks, p^aai and wficl t ld-djI gians. Exists as iro 

aciiva ICfin in vegatablas Net stored in the tiorty, 
i&xsepl vitarrin D->. Delicicnccs aflati appolita and 

matabolom. Excesses an not dually toxic 

c 

Wator 502 LMP dwtoiy rg-quirenvenc in ueallbp" 

do$s rstfid naEs, Found m tjissb trg^ and vepeoabos 
Found as Pie ac? ve tonm- ui vegolablas Not stored 

in lhc iiudy. Dalktcncinn nlHncI w-nt.Jid hflalng g^nf 
cavitary kilagrty. Ehocsrm arn- rol Ibmc 

G 

Fai soVihia Es&anbai in -dSee. Found rn Ih^iir, laf.s, 
eds. egg yoJfcs and cereal gran germ. Exists as a 
p*i>Mtfamini in i able soirfoee. Swed if* the 

body OafKdanei&e attaci bona, ieeih and 

calnii.rn-phcistihon.iJi aJ>sofpll£H^^t1MsalIori 

Excesses arc Irani: 

E 

Fet adubte. EsaemiaJ n dieu Found in imzr, fats 
ells. yobs arid cereal grain germ. Found as 

aedve tonm n vagelabiai. -Sieved n ran? body. 
Dedciercaes a#1eor mu&dt. rai and Fcgroduciivi? 
atsHity 

K 

Fat sdubiS. MinrmaJ r*quremcnl in duel sir, il is 
fflan LXaClu r*d by nlKflnal a actor d. Found in rrvw^ 
latfi, Ufa egg yetks and cereal grain germ. Exists 
as a prchv^amii in vegetable sources. Nai stored 
«n ehe body. Delfcien&^s cause a ctsagufflpatby 


Fat-soluble vitamins 

Vitamin A In nilur?. vitamin A (lelmolf) i^ found to a 

large irclimL in the form of Ms prwnrsasns,. the carotenoids, 
which ;m_ - the yellow and orange piemeiLls nlT mcM I’niiSs 
i tlsl vegetilhL^. CM Lhesc, ^"camLune is [he mosl important- 
Vitamin A LS a COinporieiLL Of I lie vivuisl pigments | which 

transmit light ) in the eye and is important tar proper 
vision. It is also concerned with cell differentiation and 
maintenance of normal cell structure, so is important for 
sustaining healthy skin. coot, all mucous membranes und 
for normal bone -itml teeth development. 

A deficiency of vitamin A rrwy be Associated with anor- 
ni&, weakness isUlkiil, weigh l Idu and cbnonnili ties of t he 
squamous spit helium which are usunlly nmnilcst as wbor- 

rh^xrie ch:lI u^ndiiions; xeritphl hiilTniji, w-hieh will ultirnnilely 
k'Mii to L\ - «nie.il !L>p;ieitx .jciJ ulcrr iliun: inn •.-.i-.LL'plibil• 

ity LO i ililiuVmmI LOfL'Ctauns: eruslirig; lesionS nt [lie cxlei ii.il 
iujtls and acLLHOfrariynig tiasu I discharge; and irpnlkliul 

•degeawrajliofi of Lhc seminiferous tubules und otionclrium, 
kuding Lo infertility. 

DefickncKca of vitamin A are not mmum and dog* are 
aWe tosynLhe^ise vitamin A from plant-derived ^-curcHcne. 
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TatSe g.R Dietary requirements: vitamins 



Cat 



Do*, 




P«r kg 

per 1 DC Neal 


per hg 

pfl-r lap kgoK 

Vitamins 


BWday 

(4-1 fl kJ) 



(4lfl kjij 

Vrtnmii B 







Chaim 

Gniwlh: 

120-130 mg 

43 mg 

Grcwlh; 

60 mg 

34 mg 


Manimarce: 

120-130 mg 

40 mg 

Mnirtfl nance- 

24 mg 

34 mg 

Badn 

@IQHlh>' 

i .s-a 

1.4-12 mg 

Onowth; 

ZOho 

ia.5 K0 , 


Miinlmnnoci: 

1.5 .jg 

1.4 mg 

Mairefinance 

2 Oh 0 

Its PB 

CabMamin 

Qro»Mb. 

1 I'S 

0.*-i£5. M g 


1 F9 

Q.7ng 


Mafile^ance: 

032 |>g 

0.4-os |g 

Maintcnatiefr: 

0»5 ug 

a.7 ug 

Folata 

Growth. 

2 £—4JQ 

I B-25 ug 

Growth: 

6 mg 

s.*ug 


Man Iran anon: 

16-20 Hff 

a?i4 

Mfliftieftance: 

4 ug 

5,4 M0 

Mttfiin 

flrowtte 

t 3 mg 

l.i- 2.4 mg 

Growifii: 

0.45 mg 

0.3 mg 


fAainletfiaftce: 

09 mg 

1.5 mg 

Mointcnarce: 

0.225 mg 

0.3-0.45 mg 

H An 1 at h a n kr god 

Growl h; 

TTS-1B0 U9 

100-250 ug 


400 ug 

271^=030 1*3 


MhdmlcnjncL* 

75-100 ng 

1QCH250 |ig 

M^nl9fianc§; 

2QQ\m 

270-400 ug 

PyrklOiii’it! 

Gr-owlh; 

O. IEg-D.? mg 

0 .00-0.16 mg 

Giuwlh: 

DUDfl mg 

0.03 mg 


PAnntan.vTr.n- 

□ 07 mg 

0 .01-0.1 mg 

fetaMdranefl: 

0.E522 mg 

0.03 mg 

Ffebafl&VTrt 

Growth: 

150-320 

1 30-200 |ig 

Growth- 

100 ^ 

ea-eci i-.j 


Maintan^oca 

9 CI ug 

120 jig 

Mantwinnca: 

40 ug 

Mm 

Thiamins 

Gr-pwth: 

100-260 pjg 

0.125—Q. 10 mg 

Gra#ll>. 

64 mQ 

27-40 HP 


MiNarancv: 

00 M g 

0.1 mg 

Mafilenurt^: 

20 ug 

27 iig 

V i lam n A 

Growth: 

6J-75U 

00-100 0.13 

Grgwlhi- 

mi) 

100-170 U 


Mflinwrancfr 

6J-7& U 

eo-aoouvm 

M?|mranpnpg: 

75 U 

100-160 M 


RepioduMfi: 

90-100 U 

120-140 mg 




Vtal#l & 

Gfmvtli: 

10-22 U 

16-25 U 

Growth 

22 U 

11-10 U 


MoineenancF. 

au 

10 U 

Msmenanca; 

au- 

11-15 U 

VitafrVrt E 

G^owtn: 

1 -t 3 U 

ofl-i y 

Growth; 

1.4 U 

1-26 U 


Malrwranc* 

0.45 U 

o*u 

Mamlcnnncc: 

0.4 U 

0 ,6-1 U 

Vrtamn K 

Gscrwth: 

1-0-60 eg 

2-20 pg 

Growth 

1 H0 rtl 

2—20 u0 


Mai nunane*: 

16-« tig 

2—20 k-9 

FAaintanan4?5 

1 M 0 Hfl 

2-20 m3 


Gma lT& wufrWia 1 ur-ti f? <LJI erf Mtamfra Q u dqiifraJlevrf to 0.053 n?[r 
Chw L-yi-ivWiJT*' uvhJ c f? 4J,! erf ■■ tocepftwirf 1* raptaM to i m? 


Cats, however, die unable to perform this conmnuin id d 
their diet veubI therefore include n source of preformed vita¬ 
min .4. which may only be found in a nimal bi, 

Excesses of vita min A are stored in the liver and ■ Imjoty 
can tead to liver damage, ClrnkuUy, I he mod recognisable 
sljlhs of faypcnddaiiiAHHfe 4 itc I hose of u crippling b<™ 
disease which results in the fomuilioin of bony iXWOAes 
anti ankylosis of jwnls P particvlirly in the cervical vuTLehriui 

and the lemje bows of the I'nrclimh. t ills art: purhLularly 

- 

SUKetpliWe In hyperviLiirmncisLi A and Elic prnhlL'mi usually 

arises following; pfol^jhl c^^upftewhitt^rt of 1 J 1 & dun 
TAiih vLimiuri A (fat cod I tv i_-r cwl, for cxBDipId) or by feeding 
large quflimitict of livet'. 

\iEaihiiii D Metabolite* of vitamin D stimulate calcium 
dbeorpOofi in the intestine and. in conjunction with paTti- 
fhjraid hormone. stimulate resorption of calcium from 
bone. The requirements for vitamin D are closely linked lo 
the dietary concentrations of calcium and phosphorus. 
Most mammals are able to synthesise vrttmnin Pi from 
lipid compounds in i he* skid provided they have cipofiuft 
In sunlight ami are otherwise well linuri.shed. 


There a re feverui ci.unpoHrH.3s which have viuntin D activ¬ 
ity bul the most important are erf&cafcUVfPlI {vitamin P_\l 
iind cboIcCiltidVrtil (vimriin P$Jc Hcqh of there forms an: 

tfleCIrrc as Sourott of vitamin P activity 

A delLeieiicy nf viEu.ni m 13 is eslreinely rare hut in Ere- 
l| uLf n 11 y ermliiunded hy ;i si m ullarieouN calcium amt phew- 
phofks imMnil^. which CaiiiiS ricirl* ui l.hu young auirnal 
and UNEeurnalaLiu. iil the udull. chu.raeleiLNed. hy a failure uH 
ciiiaieratihalimL ol iiCWly-r^uiiscd l'hs t l‘in d_ lii Rhe yfttittg aili- 
ciUjI, L'mliiehurtdrul iihviliealiiMi of 11te grnwLli plates lv di -i- 
lurbed, giving; nsC lit ilk; BVpkally enlarged rtielapl'iyses, 
particularly of the radius-ulna and ribs. 

Adverse effects of excess vitamin D a re generally related 
lo hypeiculcaemia which., if prolonged, results in extensive 
calcification of the soft tissues. lungs, kidneys, and stomach. 

De formal ions of the teeth and jaws can also occur and death 
can resuill if the intake is piirtkulariy high. 

VitnmiB E Acting with selenium, vitamin E protects cell 
memhnnes again-d oxidative damage The requirement 
fin viLimsn E is increased when dietary levels of poly- 

WU&tUfttttd liiiiy acids jPUF. 4 ). which urv easily osi- 
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dtsed: arc high. Recent studies flf heal I by ar.nnah have 
demorcsiiabcd an ancreiLied. immune response to vueemio 
bon when fed diets Im.yli m vitamin F and oiher unci - 
i.uiddfin. Given the low poienttaJ for hweieifcy, this wnrk 
indicates Lhut there are likely added herieliu c& feeding 
higher quantities of vitamin E than IhaL required to pre¬ 
vent 4i delk’icney. 

In euts. vitamin E deficiency can be induced by feeding 
diels of uily fish i especially icd Lunaj which are rich in 
poly-unsatunited fatty' acids or feeding rancid, oxEdivcd 
Eat. This causes a painful inflammatory condition of 
body liu (especially subcutaneous fat I- known ah /uv/t- 
jieaiiiia (yeffow fat dispose ), Vitamin E delkieney in 
dog* hits been ussoeniLed with skeletal muscle dystrophy, 
reproductive I'uilure and impairment of the immune 
response. 

In prnclice, vitumin E tonierty is unlikely to occur. 
Vitamin E is one of the kut toxic vitamins -and relatively 
high dows may fe lutoHed. 

Vilunhln h ViUmlh K regularity the IbnEiuEHin I ■-tfVL , -;il 
biutkis:U.'!LEiilig fauLurH ('taL-lors Vll, IX, X and .VIIk In ntn- 

mril, healthy arilahtals Lhe lequirirzniJiil Pen viLiimn K is :i:.'l 
by baLleiul Synthesis ari lhe inti^lartL' ;md ;l *j mpIL r dels- 
LKhLy’ in unlikely Ui OLVur. I h |>* (pr>.'ilRioinhimx-i'iiii li :ir. 
hafinmirhagL! :0 ;l) ;x.tui iil uime animals when burlcreil 
syiUhiLsi-; is sUippTL'Nsed, nr IIictl aru vitamin K antagnm-tts 

(such us warfarin or other cuumarin L'MiijNsurulsi in die 
diet. 

Excess vitamin K hits low toxicity bin very large intakes 
may produce anaemia mid tulaer blood abnormalities in 
young animals. 

Water-sotubfe vitamins 

ll-cdiimples; The H-eorriplex vitamins. 4 it? used to form 
coen/ymes fee fact on) which arc involved with normal 
mclnhnlie function, especially energy metabolism and syn¬ 
thetic pathways. 


Waler-scMuhle vitamins are nusually referred lo by 
their chemical names rather than by a letter/number 
combination. 


I liijmufe i Lb in. 1 it 11 ii. sitamiit B i ) Thiamin is involved in car- 
bohydrate metabolism and the requirement for (his vita¬ 
min is dependent on the carbohydrate conLent of the diet. 
Thiamin deficiency can occur in cals 4is a result of 1'eedpn.jr 
large amounts of certain types of row fish which contain 
the enzyme Lhiaminase. In addition, the vitamin i* "progret- 
si vtfly destroyed by high temperatures Altai under certain 
conditions Ilf proofing McwE pel fund irtaiiufaLllarers 

supplement their products to L-opnpenuiie for pnsvible 
losses, bul some home-prepared diets may require addi- 
liomil thiamin. 

Thiamin deficiency is express elrfficalLy as aninL-s.ia. 
neurological disnader* lasptftmilEy of the ptisEuial inuulian- 


lurnsj fol low ed ultimately by weakness feart fail are and 
death. Like other water-soluble vitamins, thiamin is uf low 
tonicity when ingcsied ill high levels. 

H ihnH hi. in lB>.l Riboliaviii is a enmiUtuenL >.>1 i w*■> >?n- 

zymes which arc cnemial in a number of us-idaiav^ enzyme 
systems, f 'clluhir growl h cannot take plats; in ife- ahs&ftc* 
Of nbullnvm, 

Ribofliivm deficiency is ussixiated with eye leskitih. skin 
disorders and lesticular hypoplasia. Tox-ieity of \\n% vitamm 
bus not been reported in dogs and cats. 

Fanttahcnbc acidi J^uiiuiSiiciLie acid, is i& ciinsEiiLiL.nii of 
cocnzyme A which is csseruiat for trarhiliydriiiff, I Vi. l md 
amino add metabolism This vitamin is widespru-jd in ;tni- 
rn- «iI and plant tissues and a dHkieiscy is anlikdy io Eiccur 
in iwrmal circunisLanccs. 

Sigms of experimentally imiuesxl delkieney itielude 
d^pr^wt'd growth^ Fmry liver. gaaErointesLimi] disturbances 
tinduding idvvTsj, convulsions coma anti deaLh. Toxieuy 
biis noi heen reported in any ipecira following ingcsLion of 

l;i.rgL ! dourt. 

Macin (iiirniinamiiie and nicciiinie aeid|i Niacin is a corn* 
pomml of two imp*nrtant coenzymes. the nkoEinamide 
adenine dinucleotides. which are required for oxidation 
rcduclion reaction-s necessary Tor the utilisation of all the 
miijoT nutrienH In mammalian species. Llic requiremern 
for maun iv iniluencotl by ihe dietary level of the amino 
add! irypEn-phiini. which can be converted to the vitamin. 
In L-dis, huwevvF, ibis con version docs nol occur because 
an uliL-rnuELve paihwLiy jn ihe metabolism ttf tnplophan 
b> fjVLUjred, the dielary n.s;| uircnH'nl for niucin is 
greater. 

A deiideriLw of riiaem euuses a condiUon known as 
pellagra in huntans and blackLungue m dogv and eats, 
which is characterised by inflammation ami uiLcrjiiun uf 
the oral: cavity with stuck, hlood-scaiiicd saliva and bud 
breuth. Both forms of niacin are consitkTed to be of Jaw 
toxicity. 

FyHdimnt 1 (viEjuiui K,.) This vitamin, is iilcx^IvclI in a 

wide range of cfizyra systems a^odated wiili Dinrugcn 
arwl amino acid metah*?lLifiri and consequently, increased 
levels are required as the prolein content of the diet Ln- 
creases. 

A ddkiericy of pyritfosine resull* in anorexia, weight loss 
mtd uflcnki. In cats, irreversible kidney damage can «xcur 
Fyrid-iixine and its derivnlives are not considered toxic, 
Ibuvjifeiice of pyn-dnAi il> s losieiiy iippenrs lo be low. 
Eidint tleiiKtahle sijrns include ataxia uml loss of ^mall 

m<nnr curiiml. ^auy of the signs of loxidiv resemble 
lIiunv <>f IS,., ddieieilcy. 

ISniI in Kirilin l«l reqinre^l I nr 41 variety nf rei> 4 'l-M>ns invcd*- 
vnrig lhe lilCLihiilisiri uf fats acid ;l n 11 c 1 LLL'ids. I hL" \il:nmn 
is unp'.Nrt;jjril La lOamLainang l.h l ! mtairriLy -r -1 k-L'niliiiiscd 
slEhlL'Lures. such as the skill and Itair. 

ta^iiLiLNLiL-s s A biolui. are unkikelx Lu mlvlii sulvv LFil - djtly 
rcquirL'iiiL'ci I is iiiKi’nsa II.v uiiM by U'llcslic'iuL bacterial B\illLh- 
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csk. However, a deficiency may develop Mlowinp I He pen- 
longcd use of oral antibiotics which suppress microWiil 
synthesis. or the feeding ol' large amounts af ra« egg- 
white. which nmlaiifi ividin, a protein which hinds hioLin. 
EggjS shrifild. tiimferc, he crooked It I hey are to form ;l sit:- 
luilkaiil proportion tif the din. 

Si^LTis of biotin deficiency include dry, scaly akin wllh dull, 
brink hair, hyperiteniltiwi, pruritus and skin uktrs. No 
loudty hiis- been itpftited in dogs and eats. 

Folk ?n iil |plpn»_iil[ilytL&mk' iiciiB. fciLarini t Jic folates arc 
important for -ii number of rirjLiiuiis mduduku the synth¬ 
esis of thymidine, iin cafvntml eemponefit of DNA. Ji h 
esBciulJul for normal matunilion of Ted blood tells in bone 
marrow mid the typical sign# of I'nlii: ndd defldeflCJ fl-te 

.■snyemu and leiK;iipinLni. HO^teVCf, detii.imL.ius are uathkuly 

in occur siciL'c ii is likely iIul most, if not riJI of the daily 
il‘l| ui jltijlti^ can be met by iniesiinaL bartcrkJ synthesis, 
FoBc arid is considered to be nan-toxic. 

Vli&rain l U i fcyanacatHlBJiiiii) The function of vitamin 
Bl; is closely linked to Ihu of folic ticid, Ii is also involved 
in fat and carbohydrate metebohm and in the synlhesu 
of myelin. A deficiency res-uhs in pernicious anaemia and 
neurological signs. 

Cbuline Choline ii*. a constituent or phospholipid* which 
are essenlial components oF cell membranes and it i& 
al» the precursor of acetyl-choline. a rvcurotranoniJttcr 
chemical. A dietary deficiency of choline is unlikely lo 
ohuIl hat experimentally il aura fatty infill muon of 
I he liver, No toturity has been dneribed for dogs and 
ttU. 

Ascgrbrc imd iT-iljmui { > Yilumm t is required fur 
many inlfifiteUllliir RMCljMl and protein synthesis, bul 
inc-vl inunimals aft able Lo synthesise il IroOi clucusu 
The mam exceptuins aft m;m, oilier pnmaltn and the 

juanea pig- Although itatfC js no dittafy tetiviteffwin for 

viLiutun V m rtCirtliaL EicdlLhy ei.iiri|MEiBuh ahiiiijh- *oikic 

reBHKbeH believe that a dietary source may he bcndkiul 

-■ H 

under certain drcnmstaiHH (such as stress oi high activ¬ 
ity Levels.! or in certain individual No sips of either de¬ 
ficiency or enccn have been reported m CoruuJ cats or 

dogf i 


WTM/I1N-UKE COMPOUNDS 
There are- sub£\un££& Ihal ftxhitort properties similar 
to Iso of vitamins. but do not M the strict -definition 
of a vitamin These compound® haw physiological 
functionality but can be 'condBiioriaily essentiaf 
depending upon the meiaftolic capacity of ihe animal. 
Example «Jude carnitine, carotenoids, 
bigflavenoids. ubiQumoms and para-amincperizoic 
acid (PAB&j. Research mio these nutrients and their 
functions continues. 


W&ter 

An animal's requirement for water nil Inal as imported nv 
that for any other nutrient; life nmy continue for weeks in 
the absence of food but only for a tew days, nr -even hemrs, 

when waiter is nM pvji liable. Wilier performs iriLariy mCliI 

I'unctiofia within iHe body and tHe IkkL^ water tOiUiftL is 
regulated within quite narrow limits, A daily irtUibfc is neces* 
sary to replace ohligniory water knte& frftrb tbe body wHieH 
<k:cut mainly vii the urine, faeces, skin and himpi and in 
productive rocmdPns suuH as milk, 

Water as taJoen into (he body in teVteid forms; as fluid 
drunk, as a component of food or its titttdbolk: w4ttf 
ithac refeased during the breakdown of protein, fat and car- 
bohydTu.Le.L Hie daily water iinlake of any individual will 
depend on a number of fetter* including the Tncwsiure cuti- 

LL'nl nl 1 Iwj fcHxl, irnvirunirH.’niuL CLinpLrniLurL'g, IitVlT of iLcUYity 
■I il id physuilngiLul sCuCl. A plunliluil sup]:-ly i ?\ Ircdi tlrmLcng 
wjiter shcHiltl, llicnrh^rc, always lx- iiVuduhlt:. 


A balanced diet 

3u the hist w^'eriil dec ad es much has been kuimedi abou! 
the nulrilimul needs of pv'ts, in paiticnlnr dop and cals. 
With i he advent of feeding (Hkutted. ptepnivd dfeu P n«n> 

lioniil defiL'ieiiL'ius jtl* n ran: >;x.i liti>_-ix:l A diet winch is 
babinttd wilt Supply :| l* key nutrienlv and enemy 
niictLcd Lu m-l'I lltc daily needs «f Che .jnimiil al. ila parti¬ 
cular Lite stiLge 9 . % uCritriLl and eiHirgy clinicnt lift llierelnrc 
ijhpoildtn considerations huL toller related faelors induiLe 
Uluc-sIiHlIiLv diicL ]sjlalnhiliCy of the fncxl. Auinlals eal lo 
sdiisf> tlicir reqnifemeni fur energy, su if dll key* nutriencs 
■ii it biilaihjed to the energy can lent of cbcdici, i ken provid¬ 
ing the earreci qnanlity of energy ulw^ ensures an appro¬ 
priate intake id essential nuliicuLs. [Jic iteeil ol amnia Is 
roqumil£ a liigher pluiie of iluLriliuii (us in gestation nr 

lactation) will inevitably receive a higher Lntake of all key 
nylrknts when tlicv inereuic the sin aunt of food coasunud 

■r 

to meet their energy dcnundsL 


Nutrient balance 

Nrulnent nqiirtiwnts art hmjiLded hy a. aniihmion ami. m 
en^es. a maximum value. In oilier -words, Lhe amcmivt 

a *-a 

of nutrient needed in lhe diet mini lie on a 4 plateau betwera 
dellciency on the one hand iind loudly on lhe other (Fig. 
9.2). 


Nutrient interactions 

DdkeiKKi of ii specific nutrient may occur ss a retull of 
interaL-imns wiib inktr vompunenU ol‘ ILk* diet, which reduce 
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I fcf. **. 1 Rdaljnruhip irt" ninricm hnukr Ln hullii. 


The main cffTefia lar wha: coralitutes a complete diet 

can he sumnwised as: 

* The content of each mjtfient must be on the 
plateau. 

* Easft nutrient must be present in the correct ralio 
to the energy conlent of Ihe diet. 

* Each nutrient must be ai the correct ratio to other 
nulr ents (where appropriate). 

* Each nutrient must be in e Soon that is usable by 
tha animal For which the die! is made. 


I heir biaavailubiiih , For example, esecssivu airiu-unts u4* 

phybili? (is h found iii diet*) will interfere 

with the inEetilimil LLbwrpUori nm; iirw.l hijch- levels of 
calduni will reduce Lhe ;i bsorpl ion of bolh copper and 
inn it The u h^npLion of iron is known W be influenced by 

;i number of factors. Tcitouh iron n belkT absorbed than 
ferric iron *nul iron Cuniairted in fattis uf animal origin 
aejsd'v Elk be hatter absorbed ihain shat from vegetable 
sources. 


Digestibility 

The dirw-dibilil} -of 41 food is u -measure of the hpuliKEieal 
availability of tLs constituent matrienl^ 1o lhe animal. 
Although anufysiB of 4i pailkidiir lend may give an ind.ii.-j- 
non of its foul nutrient content, it is unify ih.c pnriion of 
nil I rent* which sire a-etn-rlly ah-Kurtied I min the ullL shut leave 

jLpy true mUntmnal vuLuc. 


Factors which afioct the dipeaJibdrty ol a substance 
n^cfeudo chemical composition d the food, its slate oi 
subdivision anwd its- method d preparation or 
processing. 


Palatabitity 

The piiliibibilily of food it a complex subject including. 1 j 

knowledge ol'the factors affecting appetite und behaviour, 
as well iis an understanding of latte, -smell and texture of 
fond and Ihcir mterndutMmship^ The importance of pakL- 
abiLiiy earincKi he nveremphaqscsj, since ik food which is left 
uneaten, whatever its nutrient content, i* of no nutritive 

value Eli- iJ^ aubvuil. 

First irnpressioms of a food are always important and food 
must always be prtKDtfll in 41 manner which is appropriate 
to lhe sijk ol iht imimal ( its and small dogs prefer food in 
small pieces width are not !oo dicky, whereas larger dogs 
art- able Ilk cm I futsds with a miith breeder spectrum of sh*pe 

and liu 

Smell and taVlCiire ncuev’iary sensory component* of ;my 
meal and jionials with poor appeLhet ran olien he tempted 
Co eat by providing il r OJlg-a sTM thug floods, parliL-ulariy if I he 
f.Hxl is warmed lO abom J-S Cats Can JisLingaish 'beLween 
sweet and hater I. isles but do Out rCsfKMld N - iIh: aLldifnin nl 
glucose Ln tlseir food. In general, meat is very pjtaiabk- tp 
d^gs .Old rali Mod ill! amptaflCu ran uikrn be furlher 
cm ho diced by the adduion uf fal, especially animal fat. 

Most animals enjoy variety in their dieL. aithough cfcie-y 
may be Lnii ially suspicious of a food wJiieh ilifk'n markedly 
from, their previous diet. Above all it L> imporiani to fW-Kg- 
nise ih-al. like humans, all -animals sic individuals wiih iln.ii 
own dietary likes and dislikes. 


Foods and food types 

Prepared pet foods 

lit the developed couhiriev, the v:lsI majonLy of dtK_es and 
can are fed eomineffctally prepa red pel IoluIs. The ericM-muus 
range of matmlaetured pei foeds available offer Lhe pet 
owner a convenieiii meihod of feeding, their pet: the pre¬ 
paration lime involved id inioimised mid the jmouil ran bc 
provided with a variety ckT flavours and coxiuwh in its diei. 
All these diets are nuuilio-nally balanced ^hco fed according 
to ihe inslmctiom oa the label, and are all prepared to the 
same exacting standards. 

Prepared diefs for pels mmy be categorised on Ihcir nutri¬ 
ent cu-irtnll ;iv either complete or complementary and this 
infdnnntion should he staled on ihe rnaduCI label. A e™- 

plL'Ie diet will provide a balanced UbcE when led alnrie, 
akhmigh Lhe '^-oeille lifeMagc i -.udt a.vgftKW’lli, feprudifetLOn 
or adult iliainI li i;meL-i* for whieh il is designed nVuil be spe- 

dlled. They require no supplememaLiori except that dean 
I'ro-ib water should always be available. A tuinpk'iiiutttan 
dial is designed so he fed. in combination w-iLb an additional, 
specified food source, such as canned meat aud biscuic 
mixer. 

There are three main forms in which prepared pet foods 
uic usually presented: 
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* Dfj PihulK. wludi haw a moisture conlcnl of I ft-L4%, 
include huili ecmpheta diets and becuilfl. The compile 
cLiirh are usually a mi At u re of dry. flakd or crushed cer¬ 
eal* iiiufl vegeiabln, and many include u me-ul-based dry 
prxMfiifc MftpefitRMfi. They may he led dry or the owner 
may imM gravy or water before deeding. Biscuits are gen¬ 
erally made frond wbeaten flour and may be Fed whole cr 
broken and used as a mixer with moist foods.. 

* Mirim funds arc the most popular means of feeding pel 
dog* and -cats. Tbeir raotrtjre content ieg. W K5% and 
they may be packed in cans, piratic or semirigid altofrli- 
jiLum. They tend to have a higher meal toil lent -iind an? 
fitted with gravy or set in jelly, farih of which provide 
important vitamins and Tmneiiils and improve (he poliib 
ability of the product. Canned mc-iM prfldwia lend tu be 
thcnuHl piilutiihle, 

■ beminwist foods have a moralurv WnMi of 25-44>% and 
■iire composed of a mea-i and l-ltk;iI mix Lure which is 
cooked lo a pnsle and eaLnnkd min -small, shaped pieces. 
The rmiin Advantage of Ehi* fypt tffditl j* ii.i convenience. 

Hie priidlicl packaging p re km ides useful data. of 

which is legally required, lhaL shiiukl help die pel liimIci 
|o make imporlanl deri^on* ahuul h im Lu feed I lie producL 
En adthliHu lo inforrnatinn which idortlifiCs Lhc product and 

I lie species lor Which die fyod is intended. ihe jx l food label 

should ptoW; 

* l hc ingrcdicms in defending order of predominance by 
weight -(Table 9. 10). 

* The typseal (or guaranleedi analysis- giving the cont:cnlra¬ 
tions of protein, oil, fibre, ash and moislure fjfower 14%) 
in rhe produel. 

* Whether ilie food b eomplele or eompkrnentury in 
respect of the particular life stage for w hich i t is designed, 

* The nuiiiiEBOturcr'B direct ions for use including feeding 
reeomiTKndaiioni or guidelines 

EC regulations do nol c urrency permit the dedanili-on of 
energy content on pci food label*, tm[ ih is nwy he roughly 
esLirmUcd fnun ils ourbohydnitt, fai jum! pmCLin eonaeiii* 


iTahk* 9.1). I Bus rfinlkwces Uhe imponanee of reliable feed¬ 
ing rccommcniihiiiLiiis. htii these shuuld always be regarded 
its guidelines only, Ohsenutinn uf [he health, condition and 
body weigh I of (he animal will JiL-lp Lli determine wlbether 
adjirMinenK ure n crtT &iry lit ihe umiuuaiis fed. Where sup- 
plemerriiiry hinds arc 1 pnmded. ;lt v-nacks, IreaLs ur la hie 

scraps. I bar nuinftve value must be taken into account 

when detenu i rung the daily loud ulklWanev. 



I-or a variety of reasons. many dog and eat owners prefer to 
feed iheir petioii fresh foods pnepind ai home. However 
formuLiiiun of a balanced diei for any animal requires a 
deiailed know ledge of its specific nutritional. needs; of Lhc 
nuLncive valae of different foodaluffB from which Lhc dies b 
IO be prepared, of didary interactions: and of methods of 
preparation and storage which may iiffecl (he availability of 
mdmduai mi clients (Tables 9.11 and 9.12). Considerable 
lime, effort and expertise are therefore required to be able 
Id offer ihc animal a consistent and nulritionally adequate 
did. 

The following foods lire common ingredients of home- 
prepared dktfi for dogs and cate: 

■ Meat. Leon muscle men I is a poor sou rce of calcium and 

I he feeding of nn ^all-ffttal diel is Itie mnsl etHnmein cause 
ill nulririaiij.1 sisrunitury liNpurpajalltyrnielisni. 

Offals I hryse do ml eiuiE-ililule a halanosS did and 
^lu^uld unL he led ^^dusively. In jlarlieular, eaLs may 
Ivcumnu ‘addicted' Lli liver and risk ihe development of 
byiH'rvilJiTiiiiiiKiK X. 

* I isli. Care shuuld he lakeia whim feeding raw lUli a* some 
P-pes euntaiii ihi^miuasL', leudiriy tu IliiaminL 1 ilulieiL'iiev 
willi pm Longed feeding. LjdTge LimuiiitLs of oily llsh. e^pc- 
ei-illy red l una. d?m preeipiLale pansl eal ilis lyellnw fa I 

disease) due to viLmnin E deflciedC} 

* li»t I‘Ilcm: are a Valuable s&ntix. of gnud quality protein 
but should be Fed cooked lo destroy avidin (which busds 
bioLiu). 


Table 9. lO Some ingredients used in 

commercial pet foods 



Dry roods 

Cftnn«f roo<Js 


Sami-moist 

Ground cereals 

loam, carls, fttieal, sorghum^ 

Ground cereals 

<CD s n aals- wheal ser^iurn) 


Ground cereals 

<cdti, ants wheat. sarqhuTi 

fAia: jmd bare* mcvil 

Mml ard bone tc-.hI 


SWTQH 


Meal 


Meal and tow msaJ 

Siayab&un mfral 

Meal Uy-prOduOIS 


Wheat bran 

AnmaJ 1n£ 

livor 


Mes! 

Iodised salt 

Lung 


Meal by-producls 

9ilamirYmineral mix 

Curn flcur 

Head 

Lam 

Bud 

Vtamr-i'imneral mix 


Taler*■ 

Milk 

Soy Hour 
[Propylene glycol 
otised sail 

Vtamn-rnneral mix 
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Table 9.11 Selected common prolem sources and quantities rec^uir&d 10 Supply IQ g of prolein in homs-m@de 
diets? 

Type or food 

Approximate amounl 
(g) required la supply 

Iti g protein 1 ' 

Cp 

P 

Na 

Cu 

Fi 

Fa 

HV 

Chicken meat 

SO 

L 

y 

L 

L 

L 

L 

H 

Chiekt*i» akh 

62 

L 

M 

L 

Fd 

L 

H 

M 


47 

L 

u 

L 

M 

L 

L 

H 

Cod 

57 

L 

M 

L 

F4 

L 

L 

H 

HKUoA 

53 

L 

U 

L 

L 

L 

L 

H 

HbKwI 

4i 

L 

14 

L 

M 

L 

L 

N 

$hrmp 

55 

L 

y 

H 

M 

L 

L 

H 

Tuna tanned n 0 J 

41 

L 

Mi 

H 

M 

L 

H 

H 

Tunn nan nod n wiAer 

36 

L 

M 

L 

M 

L 

L 

hi 

Boer lean 

4fl 

L 

M 

L 

H 

L 

M 

M 

QeLT normal moaf 

■ft 

L 

M 

L 

H 

L 

H 

M 

feet Iwt 

53 

L 

M 

M 


L 

L 

M 

9--nf kinnny 

65 

L 

M 

H 

— 

L 

y 

M 

Beet liver 

50 

L 

M 

H 


L 

L 

M 

Lamb meal 

65 

L 

M 

M 

— 

L 

H 

y 

Cottage cheese of&amed 

74 

L 

M 

H 

L 

L 

L 

M 

Coltago chrc-&c ncn-crMircl 

59 

L 

M 

h 

L 

L 

L 

U 


40 

M 

M 

H 

L 

L 

H 

M 

Egg w+idif 

79 

L 

L 

M 

L 

L 

L 

H 

Egg whrta 

92 

L 

L 

M 

L 

L 

1 

H 

E&9 vdk 

as 

L 

L 

L 

L 

L 

L 

H 


M 7*10 amounw TQQLlfrtid ■# WV p/cduc^s. T 7 w dfiTCufir ki Jiuppty IQ Q pftfgrt £&rt iN* in feACWflfi Hf. jnrojn| rffifLVKi p 3 «- 

flM + pmtwn carttort* p*r MW g of rtw bool x ro 

lj cotton: P. jjhcspflajus, Mi, .sMtiff}, C 4 h wp. FT tona- Fj. Jar, SV 'vawrn botayco* ^ 

L ■ £¥r Jpvpfc [pmMtafi < 50% of dd*y -an a** ,V£ dMAtaJ 

M b nudum fevrfe I'prewctos <5C - i*S£»% or doAy . r OQcbrtfmoni£ on- *t .WE nasii.i 
M -r tugft Amta JjiHMUa# > IJH7% a/ dUy m^atmaaalK on jn ME fiufc! 

- bt intomr or k.i rttto .'oi-cu 

T>w awtiiTTi im^ a nr as.KjmvTff feed rs traced m imutted rr&ter 


* Milk, threw *ml oflher d-nir> prwfcwte Threw ure m ;c kkkI 
source ‘if prcMein. fwt, calcium and phtt^tanH bul wire 
indbtduuk may be mlakfinrt oTIkIhg, 

* Ccreals nod wqyriabPrs. These fbculd be eoutwl 

improve digestibility- High levels of phonic in «mlf 
nuy nduR the ■mUibilil)' erf swe ndmenib. capdilly 
rincr. PiilatabiliLy raiy “be kw for some den* 9twl cals ■add 
bciB.| ohlimiic ^iirnivores, «tf tftwioi bt maintained w 

;iri l'acI usively phLiH-hawd did. 

Cooling is jdviubk for mm foods, especially meats. 
UAH* Lhis v, ill kill mew luciari m\d parasites und will 
improve the digestibility of some materials. Overcooking 
should be avoided, however, since lhis will destroy vitamins 
and reduce the food value of proteins. A minimal amount of 
cooking water should he used and, iT possible,, led with the 
meal in order to conserve vitamins und ralneriils. Home- 
prepared diets will almost certainly require careful vitamin 
snd mineral supplementation. 


Dietary supplementation 

Contrary to many ad wrlwinun ia and popular beliefs, 
young annuals and bottling femakt do- not require 
brge quantities of minerals and viiaiuiuv. Provided 
they are fed a babnred diet appropriate in Their life 
siagc. their needs uilJ lx- met as iheir food kitalre 
increases to meet iheir energy requirements. However, as 
our knowledge of luitraccuticnb and functional foods 
increases, we are undersunwlinji ihc potential benefits of 
imtrtwln# certain types of nuiricnts which ait safe 

and relatively nnn-lom' al. high Iuvl'Li, viEaniin i: and 
lieIilt arUiuxidaiil.^ to l&dp dow the ageing pH^uss, 

aibd gieeii-lipfcd mussel powder to alleviate arthritic symp¬ 
toms. 

NoiL-apeciAc supplemeaLatioji should be undertaken with 
care as this may unhulance tin otherwise balanced diel. and 
many nutrient intcractio-n-s can result in a reduced- nvailabil- 
uty of specific nutrients. Thi* can lead to the pwribilily of 
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Table 9.12 Selected common protein sources and qManti|i#s» MquitfBd to supply lop keal (4 W kJJ in home¬ 
made diets 


Food 

ApprosirnBt-e amount 
ig) required 10 supply 

100 teal kdl €nergi¥ J 

CB 

P 

Na 

C-u 

FI 

Fa 

BV 

Bread while 

3i7 

L 

L 

H 

M 

H 

L 

L 

H j r.-,in whn4c vahcnL 

41 

L 

L 

H 

U 

H 

l 

■■■■■■bb 

L 

Corn Hour 

27 

L 

L 

t 

— 

M 

L 

L 

Ck?fn mna. 

27 

L 

L 

l 


M 

L 

L 

Com iiakoB (bpaaMad cereal) 

23 

L 

L 

Hi 

M 

M 

L 

i 

MncAram, cookod 

75 

L 

L 

L 

J, 

M 

IL_ 

t 

CJalmetf. woKBd 

1 ST 

L 

L 

L 

— 

M 

L 

L 

PqlnlD. conked 

133 

L 

L 

L 


M 

L 

L 

Riea tong grain, ooo^ed 

eo 

L 

L 

L 

L 

M 

L 

1 

Sciyr«nnn flour high Ini 

26 

L 

M 

L 

— 

— 

L 

l 

Soybean flour low Ibi 

23 

L 

U 

L 

— 

- 

L 

L 

Spagh^Hi ^quick nOh|, ooefeed 

77 

L 

L~ 

L 

L 

M 

L 

L 

Spagheni -lorctoafyt. cooked 

91 

L 

L 

L 

L 

M 

L 

t 

Wrc.it dry 

27 

L 

L 

L 


M 

L 

L 

Whoat cooked 

240 

L 

L 

L 

— 

M 

L 

L 

Wheat Hcxir 

30 

L 

L 

L 

— 

M 

■ ^ ■ 

L 

L 

Fal, inmrtHjd t^ii 

14 

L 

L 

L 

L 

L 

H 

0 

Lard 

11 

L 

L 

L 

L 

L 

H 

a 

Ma^panne 

14 

L 

L 

hi 

L 

L 

H 

L 

Ols - snlod-TDakrig 

12 

L 

L 

L 

L 

L 

H 

0 


fc Tht .iiTrGuTJ irgsAnM’ wtf van. 1 teAwen presorts Jfre mmri netfiivetf to nppfer PHJ taaJ cjh tx? v&fcutetod at iY?p fcQmvtf irtj: jttkmat-' requuwd jit r Jo 

jiiijhiiy ?DO tedJ = IflD -i- mjjs 1 Anty IrmE^r jvnm.nl to nppfcr 4P4T tJ — 4TJ * wwpy kX'iJ 

■Ca. uUhv P. ptaqplmut iVj. rtdbfm Ci/. crppwr; fi ten?; fa. faf: GV\ #vrkm t^pswr-ji 1 ybA/p 
1 = .tat- i'rtKiiu I'prcivAu < S7\- of rf.n> riMiArcfTTuni^ op an A4E isas/sl 
JU = .™diim torts fpKMUtK .■ SO* l5Pf* -n* ifafy rasguwpnwiTte d#i an ME buns,' 

H = fviffl feriau rpratTfifes >Wfk a 1 any rwquHwuntii i>n jn ME Jms«/ 

- = u'lAJuiifcn or vanabfo bw Is 

# = nor jppy ro rftesa- riwtairs 

TTW M aro rKSu'iivi? .terf if eoatafd in itjnkr 


LosJdcks occurring,. as jiiiiV readily occur *a hli vitamins A 
and D„ for example. Diclary suppictiwnlation c:ui he expen¬ 
se c and is unJikdy to be of benefit in non-dcfidcni animals. 
Table 9.13 lists the dcsflocncks of bods cojnmonLy used in 
bOfn^preptHd dieis. 

The value of vitamin mineral supplements used in 
racMkmle amowts should not be dismissed. They can aot 

u* 41 n insurjniee fnr llinsc ini .1 ivii .1 iuiI ;niminis m]hi imiv 


exptrKPG? lLiMihi Ih*?-*- an i'iiIilt iibsinpluiEi i>r u^hsoiimi ol" 
sjxvi lii.' mil non Is ^lnihouph lltey an* n niHJLL's^irv wIil'ii a. 
L'^ s n l 1 a 1!_-1 lti ; 1 11 y prupurtiil jx.1 ElkxI is ltd, sLippkilkrilE.s ;lic 

llkdy iKf Iv I L'*.(L 1 I I L't.l ]| | Lll’dlTT Lli pindlllV ILUtE’ll lI lElcll 

bail ;i nee in humL'-pn.-purifd diets, hi nddiiiun. iliey have a, 
jnyLrfeiolu^L'L^al KjiIl'IiI fur pirLKplir who need L 11 15.1 ve vikal 
they sex: les exlrj ca f£_ .%evei 1 hcleift. in C;j.&C* ul dicL-fcLiBed 


nutrient deficiencies., it is cotiaidered preferable to correct 
the deficient diet itself rather slian to rely on blanket 
supplemental ioiL 


Feeding heallhy dogs and cats 


l^'L dwrttra tertd in iml tbeir dop and cuts a* indivkluab 
amt up|0 develop ihrir own feeding practice* which mrurt take 
aecnnni oflhe particular cncurnslinR^ li kes and dislikes of 
the amnuil and their dtfm view of convenience-, cosl. varidy 
and stiikibil ity of foods. I hey musl identify the panichilsr 
needs of their uniunut -iiid llnd u eombinatbon uf fonds to 


mrefl (km. 

The feeding reeomnneradaLions in ik foUmnng seetion.s 
are intended only ns gukks for tk average do-g or cm an 
the Livufll nn^e of envirovunmts found in Europenn bonsc- 
faoldB. These guides can be u»d us :i sUirui'iy: podnl to oteun 
un approximate Eslimile of n pet s needs, ihen by ob*pva- 
Iksn of the smunaul to decide whether to feed more or less, 
and by Eaihsliluiion of one food for another, the owner will 
arrive ai j suitable repmen. 














































































230 Nufinrto? 


Table 9.13 Nutrienl imbalances of selected fgqd^ 

Food 

DHlcieficies 

IXCMIH 


Ca Cn/ft, pf^pfiiifus. sixl«jin irisn auppsr, i r.rlinr 

K vilwnmis. A. 0. E Pfotor^i 

Fab (bOfiei rtniOyufd) 

CaJnbm, phosphorus, kx4™, viiamne A. O. E 


FigJn (mrlixJflj} bones) 11 

aon, vHurnkis A, D. E 

Cakaumi. piiissptuxcrE 

Fals arsi oits 


Ervargy, vfcamn 0 Itfsh ciis .1 

Eggs 

CBJcJum, (phoBph&rus 

Ffll, .ivirtn 

MHk 


Lactose 

Che®s«. -outlage cheese 

Calcium, pro&phonja 


Lhnr 

Calcium 

Vitamin A 

VugehaUIss 

Calcium, phosphorus, proLeO, tat 


Ce^tsals 

Calcium, phosphorus 



* Gookoit .1 *i j fray ground .Gsh 


Motofanme 

Nnlritiimiltp speaking. lhe slagc of adult maintenance is 
cmidend lo be die period of brail requirements. An 
uduJt minuki is said to be in nintmict when ii is not 
Eutytelcd to the additional p Ii >s lo Lo yi l - u, I stresses of growth: 
prepBKy nr lad a Lion; regular worts ot high levels of 4icUv- 
ily; or cvlremes of environmcntul ternrperahirt During Lhis 
period. Ihrc diet must provide Lhe correct u mourn, bii lance 
and avuilahilily of energy and nutrients required Lo maintain 
upnmal h*i]lh «id iwCiviiy and pnomoLc penis condition in 
the iinirnul. Since animals cat to satisfy their requirement for 
energy, all wscntijl nufrients musl be present in Lhe correct 
amounts relative to lhe energy conlent of Lhe diet 


Dogs 

Iflj-a represented by # wide diveruEy of breeds of differ¬ 
ent body types, with adult htidywdghLs wlLidl lucige u\li 

iLHj-tVdd from J kg 10 J15 kg. Energy dtpefidiim is dkreeily 
r da Led to lIk weight of aciiwly friLiabislising tissue, m for 
animals with such widely differing body weights, energy 
requirements are more ctoady related to the animal s mseta- 
IboMe hi-nlyttLi^ht than to body weight itsolf. For moderately 
active pet dogs. maintenance energy requirements may be 
calculated using the equation: 

ME (tea(/day) = I LO BW** 

where SS^V is the do^'s fanjyweighl in kilngnims. I"<?rr m^re 
Ktirc d£*p> the ulkTWHJKje rail he ine-TMJLwsI lo 15? K- t -\ 

11 vjireiI uml-- pn budy Lromp^vili-pn. vh-ape an d eoul 

type -lap? L-ismpliciiliiiL', Eycl^rs an d Liter rn mm y energy roqULri:- 

mvnts, parties hi ply for the h-nger breed*. Fof erunnple.. 

\ ^ivfci ii ndkiTKas Lend Ln rat'd less, Ltun i I lie pr M d ml i_d 

itmiiuniv uhcnrj$ Cinj^i Dane* need more, despite these 
iw lk breeds being of comparable hodywctgliL. 

The amnuni of loud needed eo meet ihese requirements 
may then be calculated from a knowledge of the energy 
va|u£i of foodi. Feeding recommendations are only ever 
given as u.uiddim-s and are subject to individual variability 


heiween dugs and lo ditleremcs in activity level aifcd envir- 
rinm-jn i.aS e™di lions If extra snncks. treats or Lable sei-jps 
are added to the diet, their energy content must be taken 
iirtti account when calculating the duily food allow'd nee. In 
.ukLiiinin. spaying muy reduce the resting energy requiiertiL-jiiL 
■of hiiches by up to 10%, Regular weighing of the animal 
allows the owner to mu-u iior the adequacy or the feeding 
nrgimen nn a s| winlilfltivie basis, 


Although the dog is a mamber of tha order Carnivora, 
in a nutritional sense it is more accurately defined as 
omnivorous and, unlike lhe ca.1 (see below), the dog 
is able 10 survive on a drat composed e^lirely of 
vegetable malarial, althougm a diet based on animal 
USsue is litePy lo be preferred.. 


Most adnil dogs in maintenance- arc able to lul all ilicy 
require in u singk meal and it is perfectly ucceplable to 
adopt u ouve-ii-duy feeding regimen. [I is usually bcsl to 
Ifliu evening mvsils vinev d<^s may need Id Msurcte 
iiiixus nr mint within u few homs (H‘ feeding and this can 
be iinconvenient in (he middle of tht night- There is no di*- 
*dvajiEu®£ in I'cv'ding mure 1 : n?qrantly pmidwL that lhe lotid 

daily iinLuke is luiialL'd Lu iJic duily ranis. ; i ncl! f l 1 c <Ln i -j 

2 3 tihbCs li JjV EO LviH'iLidif With fuiinlv hLUuls is u. CLiniiiuiri 

m m 

practice. Wbu.kvtT the fbuquuKy of fencing, u. eouiniL- 
should he esiahlished und adhered eo is fur os possible 
i see Table 9.14). 


Cars 


CtamcstJc il- 41 u ^hovi 1 a rebiively uurrov. range of udull body- 
weights |Trom 2.5 io 6.5 kg) und Iheir energy requiremenls 
nrwiy he calculated from a linear relnti-onshiip. In normal 
circumstunce^. un adult cut requires 70 *50 kciil'ltg body- 
w-eighl per day^ depending un its level of acLiviLy. 
Ilcwnr, large, overw eight individuals a ml very ir.uclrve 
or C4iged c-iils (sudi us ihost in 4i hnspi^l ■enviriKnmenLi 
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Table 9.14 Recommended nulriemfl requirements lor the dog, according lo physiological states 


Status 

Minimum 

ME density 

imsi 

Dinvatibililv 

f%) 

Protein 

F?rt 

(%WEf 

Flhra 

_(%DMf_ 

Cn PO a 

|mg. 1 IDO heal |41 BkJ|) 

Na 

Maintenance 

as {Ke> 


10-01 

30-50 

5 

130-160 

110-160 

15 

Growl h 1 

Gosrlatim ' 

LaclaEfoii J 

3.9 {1M* 


22-28 

30-SP 

5 

m 

m-aso 

23- 

□eciairtc 

174 (15.7) 


14-16 

30-50 

4 

130-150 

110-140 

15 

Stn^a: __ _ _ 

Environmental} 
PaverKsfc^eai 
Phyfiteal 1 

•12 (17, St 


»« 

^0-60 

4 max 

150-250 

130-230 

23 


B TTw .crgHifCT of oriAhii tirwpr iiwW miln^T 1 

1 p’iDffffdi'y fTwffltr 


halve lower maintenance: energy requirements and al Lavra n- 
€& should be based on 50 7 h 0 keel kji todyweigfn per duy. 

Cals have the ability to regulate their energy intake from 
day In day and unless then are fed an ciceptLOOMlIy palata ble 
din or lead j parttautarly sedentary life, they ivill normally 
adjust the amount of Food, they eat to achieve (he corrccl 
balance. 

Tine cat exhibits a number of nutrrdona] peculiarities 
which distinguish it from the don and reflect ils naturally 
predatory li featyfc Severn I napecl# of felint Gtetaholism hpt 
cvolwcd inudiptulicni in n Slriclly cunuvorons diet which is 
lypivally iiiph in protein and low bi carbohydiftte. In addi¬ 
tion! the cal has a dietary requirement fur a number of 
nutrient* which are only found naturally in ngnilkant quan¬ 
tities in animal tissues, 


Special nulnlional differences ol the cal may be 
summarised as Mows; 

* A limited ability to regulate amino acid catabolism, 
resulting in a higher dietary nequinemerrt lor protein 
than dogs and an inability to adapt to extremely 
taw-protein diets (they also tend to find lew-protein 
diets unpalatable). 

* A high dietary requirement for taurine, parity 
because of an inability to conjugate bile acids with 
gycine instead of taurine and also because of a 

I oft rate of taurine synlhesis in vivo. 

* A panicijlai - senjilivity Ip arginine fciicfanpBy. 

■ A limited abdrty |o synthesise niacin. 

* An inability lo convert /*-carotene to retind 
(vitamin A), resulting in a dietary requirement for 
preformed vitamin A. 

* A limited ability to convert lindeic acid to 
aracliidank: acid. 

* A limited shifty to metabolise carbohydrate, 
resulting in an intolerance ol high-carbohydrate 

diets. 


Cuts may be considered as nMiptf rambling, xinre 
murine, prelonned vi-i-niUnt A and nradiidonie Kid art 

i mi', lurid in ■■ i-rilk:nil quantities in 4lium;i| Iismu'v 11 

iss thus essential that the cal is supplied with ill letul khtk 
anifnal-deriitd uulcrials in Ms did. In view of these 
nul rition.il pdalliH 4 il should be noted Itul long-tenm 
feeding of dog foods to otb is uiiacccpUbk. since these 
diets may not meet the specific mitriiiorsiil requirements of 
the cat, 

When iiltewcd ttinlmuttus to £«.k«j1. llaLs lend Lu 

adopt 4i pal tern of mhiiIL iVoquenl i usually k ifti rwab 
ihftHighout tte whole 24-htnrf period, Howtver, cals read- 1 
iiy adapt to dJlIertnt feeding sdidukt imposed by their 
owners and are commonly fed two meuK per day. 
Invert he lew* if feeding lime is restricted then suffickul 
food musl be provided to satisfy their daily nutrient and 
energy rtquireillients, 


Environment! factors a/e known lo affect the volume 
of food a particular animaJ will eai. Most cats do not 
relisti cold food straight from the refrigerator and 
prater to eat food that is dose to their own body 
temperature and that cF Freshly tailed prey. Tha 
response may reflect a behavioural strategy in the 
wild, which ensures thpf only the freshest prey is 
eaten. 


Cat* do seek, variety in (heir diet, as Jung as the new food 
is not im diffcrcnl from the Familiar one. or the- pabutabjlily 
too low. Howicr, during times of stress, sucti as, when 
hospitalised, j Familiar dirt is preferred. Repeated exposure 
to fresh supplies of a new food which is not btilia% acasp- 
labte to due cat may encourage the cut to oveiBOBM: \\s reti¬ 
cence. Furthermore, cab can often detect and may reject 
diets (hat lire deficient in certain nutrients, so il is important 
that 4 i ny diet offered is nutritionally compile (see Tahle 
9.151, 
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T.able 9 15 Retenwwnd*! nurfieni nequlnemsittls for [he eai, according lo physiological status 


Minimum 


Status 

ME dcnsiiy 

_(kcal {Uyg»_ 

Digcilibility 

w 

Protein 

OME) B 

Pm 

t^mr 

Fl&r* 

Cfl TO 1 Mq 

(mgrioo Neal 

Na 

MarnlBnarce 

37 (1&7) 

>75 

24-26 

>25 

5 

130-206 

120 

BO 

15 

Groitffi | 

Gnsl.ilinn 

a.* 



>40 

5 

150-250 

120-2D0 

ISO 

30 

Lactation J 










dtHMrtC 

3.75 <1S.7j 

? 00 

24-26 

>34 

5 

(30-1S0 

ISO 

60 

15 


* Trw jJnsJOrtbn -di ™!®£spCBafe* &nerm' sw&zd tv SW iwOM 
b gW o dp .ntafitor 


Reproduction and lactation 

The reproductive life stags- tsa nnlriLiHuJIy donndi^ time 
for the bitch or queen. During this period, her intake of 
energy arid nutrients must he adequate nol only io meet 
her own mialHBiwi requimnenii bui also to support nor- 
miil growth anti development other offspring during preg¬ 
nancy and, through milk production, during lactation. At 
peak Lactation her eneTgy and nutrient requirements may 
rise to up to Ihree or four times the level required for main¬ 
tenance. This may involve eating Surge volumes of food und, 
ut times of high demand, achieving u sufficient intake cun he 
si problem. This mav he offset to wtiae client by feeding u 
dieL which is: 

■ C'oncentraled with respect to energy and nutrient density. 

■ Palatable to eiwosiTsige feeding. 

* Highly digestible to reduce bulk. 

The additional requiicmenls imposed by pregnancy an? 
relatively --mul! and lx ft usually lx- meL by Alnply increasing 
the amount of Lhe animal's norma] food, provided thui this 
is well balanced. In Jute pregnancy and particularly if Hie 
Istccf ii large, the space occupied by the gravid uterus may be 
so gicai chat the physical capacity for rood intake is limited. 
In this ease, feeding a concentrated diet can help lo ensure 
an adequiile iuliike and offering Hfriilkf, more lirequenl 
meals tun aKo be beneficial. To meel lhe high demand* af 
lacfalion ii palnhitile, highly djjeitibk, euncintiratad dlei 

•■fiouM h: 1 IV'lI SI:II. prcHluL'IiLin u- La 1 1heE lt! by pinI cici q lllisi- 

(ily and 11 n. 1 1i |V in I he diet and iL is iraparlaul dial she axlia 
InLid supplied \% cii" l-lkkI quality. Si is not appropriate lo 
dimply anL-TLiLse: ihi$ dietary energy content by adding ful or 

v;i rholiydralL" SOufees. Diets foiTDIllated for growl h or spe- 
ciiltiLjJly lue gesLui i(?u and lactation are suitable for fee ding 
M this- time. 

During pregnancy and lactation, lhecontenl und babinCe 
■qf nutrients in the dieL arc critical ami must be curefolly 
rcguMed. Provided (hat u balanced did h fed, the incrt*unl 
rL-quixemem for nutrients is met when food intake is 
increased io tract the energy needs of Lhe hitch or queen. 

Supplementation wiSb vitamin? or minerals Is not 
required and could AClMfllly be harmful by causing 
an inulMitanoe ini like diet. 


Dogs 

The average duration of pregnancy in ilx- bitch is 53 days, 
but her energy requirements do 001 iiscrcaw. 1 - appreciably 
until ehe last third of gestation when most lend weight, 
gain ?x-eur*. Ii is important, therefore, lo avoid ovctffcHfliig 
in early pregnancy, since- this will lead to lhe deposition of 
unwanted! fat and may predispose lhe bibch to problems ai 
whelping, A gradual increase in food ;j ILow-ancc over the 
second hair of gestation is all that is required and a satisfac¬ 
tory regimen would be lo increase the amount of food by 
15% of the bitch'a maintenance ration each week from the 
fiflh week onwards. During the week before whelping the 
biEdi should, therefore, be eating 40% more than. when she 
W4is mated, Appetite may he reduced in- the liter singes of 
pregnancy* piirtKialirly «-iih large litlers. nod it is sensible to 
divide lhe daily allowance Into several small meals. 

Lactation repraeuls Che most nutritionally demanding 
life stage for lhe Nidi. Dsuing lhe first 4 weeks post w help¬ 
ing, she mnsl eal unnugh to support hntli li^rsclf ;ind her 

rapidly growing puppies which may double their weight 
within a nailer of days. The eslra energy and nutrients 
Deeded over and above her normal intake depends on lhe 
size and age of lhe litter hut ill penk lactation {J 4 weeks 

iifl^r w*h^lping| % riie may need In eaf anything up lo finrr 
11 UK-; her oontl:il m.ainLen.int-’e al Ii r,^;iriee I .iilunruf I he lIioL 
Ln mee - ! ilecnamls means lli.il lhe hilch will nur^e her 

young .at l he cspvnse csf 1 her <Swn body reserves, willli a resub 

LanL Iohi *pf weight and condition. 


The lood allowance should be increased steadily 
throughout Ehe lirst 4 weeks of lactation 
accordance writ 1 IN? bitch s needs}: 

■ A higt% palatable. ri»gest®ifi sud poncemraied 
lood should be ottered in several emai meals or 
ad 1 tobitam, 

■ Food should be marie available EhroughcMit lhe 
night. 

■ An unlinked supply 0 d dfinkmg water should also 
tie provided lo caler for Ehe targe volumes involved 
in milk pfoduefion. 
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Wwiiiii|.ol lhu Uillt shi.mld be iKOomp tithed graduidly in 
order to prevent (iiiis4j?i» m- thfi hiteh and growth check in 
the pirpftes. Movji puppies begin to take an iiuterol bi solid 
roods from nbnut % ui 4 weeks and once toc> itre«liflB wdl, 
i he biiulL may be separated from the puppies Cor p tQ$m- 
lively Ii>nsftr periods to allow her milk supply to diminish. 
Wftinms may he ttHnpkied between 6 and 8 week* of age 
and n iimy be advisable to cut the biuh's ration dnwn to 
hull her twinKfunce level imntcdi-ntely follow in 3 toLal 

separatum. Her food allowance may he gradually liHTOtml 
over :i period of days and if she has Ioke cmdilioo during 
liic;i.ii i ion, ear a. food may be introduced -a* swn ns her mill, 
supply has dried up. 

If the I icier is targe and psulkuhirfy il the hitch * «ilk 
supply scons inadequate! siipplcmeniiin foeding of die pup¬ 
pies should be encouraged from about 3 weeks.. 

ibLdiiilifhiu (post puerperal fryfmifckiHniii) is a Condi l ion 
which can aflect factating bitches. especially of srmll breed*, 
with larger litters Lowrnd Mood cmU-'iiifn concentrations 
lead to signs which range from restlessness and, a i-jau to 
m ancle tremors and collapse vrilh leunk eonv uIsUmi*. 
Treatment involves the oral or inliiivenmus udminhi ration 
of calcium. depending cm ihc severity of signs, and puppies 
should be icmowil immediately ften affected bitches and 
hand-reared. 


he gradually increased front I week of a suemslul him Hus 
and siftee l-jCs rarely overeat, an ad ttbinm feeding regimen 
is perfectly Mcepfcable. Voluntary intake my drop slightly 
jusL before and immediately after parfurition, after which 
food consumption rises progressively to meei the iiw.-rea.iftl. 
demands of Lacuaiion. As with !he bibch, energy require- 


iiil-hls of the lacLaLing queen vary with litter si**: &fwJ age 
and at peak lactation may be anythrn| up to four limes her 
maintenance level. Again* a highly palatable- difiesCphle and 
concentrated diet should be fed as frequent small rrteali arid 
mitiMtum feeding is preferred to id low die queen co slmjll^s- 
fully control her energy intake Food should he ;i vuihhle 
throughout the night and an unlimited supply of fresh 
drinking water must be accessible at all times, 

Ci is normal for the queen to low weight dn rmg Jaetaikatsi 
as her body reserves ere used up. bin she should ^ehitve ha 
peculating weight by die tune lie kittens are weiined ill h # 
weeks. Allhough kittens begin to take K»1id hmd fnam about 
3 4 w eeks of age and demand Iras of I he qwren P l«r tuergy 
requirements remain elevated to allow for restore liraii of her 
depleted body reserves. After weaning, the fiddii kwia.1 fond 
allowance can be gradually an buck until ths- qiLren ps^ithig 
her normal amount or adjusted to compenSAte ter atiy 
observed weight loss or gain. 


AHtsough some owners give calcium find vtamln D 
supplements to bitches in lale pregnancy and 
ladaliqn as an 'insurance policy', these do flCHf 
prevent eclampsia and may, in Fact, increase INS risk 
ot eclampsia or calcinosis in tha bitch and produce 
developmental abrmrmalilios in the puppies. 


Cats 


Costal ion length fen* cats is similai to that of dogs iiiul is in 
the region of h4 days, Howovor- imlakL- dugs uiul niusi otlser 
mamiTiflls. pregniirfci quevivl ^laxt lu eat more find gain 

weight wiihin a wouk of eeiriL-epLion. Bv Live end or ihe 
i hurl wrek of g^atation. the pregnant queen will hurw gained 
almost 30% of the extra weight she ^ill cany at term. 

I cdlowing purluriliun. only about +0% of lllis Htll WHght 
is I«lwi (compared wiih alinoni [flO% m the hmdi) and ilw 
remaining Wl 1 ;, is UsM during, the LLMirse >.\-\ laeCatUni. 

This miiLxiuil patiLTci of botlywfiight ■fain in early preg- 
miney is ilmughi to be Line to the Mtna-clarinc depcrviti^n 
nf Ini ami pruBL-in ruMfvc& wbn.lt iiiiiy be mobilised in kte 
prt^iwmy and LiLkitiiiri. when dktnry intalu of the queen 
nujy be insuSkHant to meet her greatly increased nutriliomil 
demands. 


Throughout pregnancy, fond inLukc of Lhe queen rises 
continuously to fuel her extra weight gain and jXNik^ at 
amuad 7 8 weeks of gcslaEton. "The fewMi allcKwafiee msiy 


Grow#} 

In fl'Iihkmi to bixliy ttaglti. growing aiunkflJs require a much 
higher pliiiK! nf Biiuntioii than ihtlf adult coftintetpajlfl. For 
young animals, cIilt did must nett only supply all the nuiri- 
cn(s reqimrect ("nr maimepaoee llul jiImi thine lequtied to fuel 
rapid gnni.ill ;md ^L-v^IcKpuicaiL .Hid to sup^Vnrl lilicir active 
Hfesiyle. In puriieukir, they liaur higher''demands for energy, 
prntem iwIul-Jl musL he digestihle and have an amino aeid 
prniik.’ appropriate: hw gfowtb), vitu ifeiin L and certain booc- 
fbrmdiigminerals, sucfiaa ealeiuni nnd pbospbonn. Both the 
dWAun, 1 uud botimt* of nutrients provided me critical for lhe 
glowing puppy or kitten and dietary errors at I his singe can 
have damaging efFeels. particularly on skeletal devetopmeiit 
whkth may he long-lasting and potentially irreversible. 

To meet Ihese high demands, young arumala must eat 
large aiuoimts of food relative to their size, hut their physi¬ 
cal capacity to do so is limited by their until I stomach 
volume. The daily food dllomincc shmikl therefore be 
divided into several small meals to compensate tor ihis 

and 1 Ik! lIi_'L ilidf slumltl IOl'lT eePCflitl criteria. A suitable 

diet for ltlmv th is tomiuhied in ensure an adequate intake 
of energy and nutrients in a relatively anal! volume of food. 


Diels tor proiYin should rie: 

* Ooncen^aied. 

* Nutritionally balanced 
■■ Highly palatable 

* Highly ckgoallbte. 
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For I be lilVI lew Week> ai Idc, .ill ihL 1 imlrilmri.il ik*!iJs of 

the- puppy or kitten sue mci h* ihdr mniher’& milk and no 
supplementary reeding b i*£Cftsjiv. uhk^ the mill. -uppEy is 
inadequate As their inlcre-ii ui suhd rood p.riukijMy 
increases, finely chopped siupt ft>nJs m Jiy kibble nicM-wened 
with nnlk at gravy in.iy 1^ pcimdcd m sh;il|iiw bowl-. The 
I nod may he the some as lIi;il oik-red to ihi: nui-iluT -nr mny 
lx- one designer! qx-cilk:;i Its for em-w eIi . 


Contrary \o popular belief, milk is rvol essential in the 
dir?t ol weaned puppies Or kittens. 


MLl-t WKining, Lheir :thi li I y |t> digest l ie lose becomes pfO- 

gre^ively icw eificienl and Feeding large quandlkv uf milk 
■Cun result in diurTtooca. NeverLlKftts. milk remains a letefuI 
w>unre of nulranCs lor individuals ihat cun Lok-iate n, il fed 
in PHtticted amnunH. 


Puppies 

Musi u-wmer* ;irc iiw-ifg (li d correct nutrition b |ijnd..imental 

1.0 ai.tnK.'vniij nnnnji [rrcii-v. ill :md duveli.ijyini?i| i in the growmg 

dog, hut 111 ere ih, ;l c-mn moia l^ndcm;. |fi ovsifiml (Ifl pro- 
dace rapid gfow i h rates) «.h hi w, etsupp^en^nc lhe die! ito 

prevent l Ill■*■■ i■_ dduhcmiV -y ml rumusl f virTH-Sive eneTg) 

intake, however, b likely to clii:--c nhesiiy in the sired I breeds 

Iliad rapid giuWsJi nitcs in the Lit^ and pint breeds, u-hich 
may hfi dcLririhinial to ihc .imm.il | ric ilim should K- CO 

filing ilk- puppy Lii lirovt- JuffWiimtly quickly I*.* enable il in 

fulfil its genetic potential while die bojKs art still capable of 
grow-lh A mere rupid increase in hody-weighl caai place 
uciiLul' vins^s, on I be pjvenfiik' skdelon, particulorLy ira the 
hLM-gro-iMn^ l.trge and jdiml breeds, iind may predbposc to 
a variety of d iKurskr* which 4 irsr ehsirueterised by iibnormal- 
11 lift- «il hi-ne gjrpyvih tmd dc* dopmeul. EKamplc& of these 

include MsIfiicJMinrfcr. isis syndrOfTW, tlipdyBf IsH* w rkhbltT >y n- 
driame and i-rwrelinds fpsniWridyi In SOflK C.ISCS CftL'CSUVC 

diei ary L-jk-nmi mink? may ;i|so p|.;iy a major vTnntrib alary 

role It is ihcn-fnre unwise hi oveifpL^I prc«iA m.C dogs in ,ini 
jlk-mpl Lai obtain ike iriaxiniuin pos:uhk rale of amwlh :incli 
o more advantageous approach i«p irusdcrjick ruatriLi 
I heir i make and allow them to lake slightly longer to 
reach I heir ud alt weight [F^ M). 

Eker-uppleniencation Vtkh Fn.t-soluble vitaniinsA and D 
may abo result in skeletal and oilier ahnormalBLies and rare 
should il'-vuys k eserciMd with suppJenwntfi such «a.s cod 
bvor oil. which is n nch source of both thew vitamins. A 
properly balaaced diet which i* formulated For growth dws 
fku nnd any fomn of s^ppfcrncnhii jtjn jnd careless u&e of 

itddilh** can resuli m wrious did+ify Unlwliiwes with dels- 

tennus etMis^uL'noiL^. I liis is trua esen ti l I hi! I.iru.e hFctds, 

siiwe ifJven Mini nml* ore calm'd lor by their iwreiisvd I'ikhI 

mt.tku' hi nw'L't I Ilcit energy rpqui rirrncuK 



V-;iiLng .jnirn?.h ihoukl •x l«ii dins ipsrilitaily Ui-sipiu-ul fuj ihcii 
gr«a iii4 rwttfcl. 


All pup|i«s grew very rapidly tn Lite eurly stagt-s and by 
5 h monnhs erf age, mo*.t breeds will have reached ahnui half 
their adult weighs However, because nf ihe wide ■,,jii.ii3im 
m aduli bodyw-eight, different breeds L^iitinue so nijinre .?t 
dallercrm relative rules, and in geiuraJ. ike luraei br-euds lake 
Lunge it la nut lire than ihe smalkr breeds. Small and Iciy 
btfe&cls may reach I lien adllll wdglll j! 6 L - 1 months of age. 
Larger breed* will still Fx 1 growing a I this ape and take 
longei m EiiaLure. Labrador R^crievcr or Newfoundland 
puppies, far t%£unpk. may Slot n.;ich tlieii arluJi weighi 
unlit 16 months or 2 yLisrx respoeindy. 

At weaning 1 between 6 .md X weeks od li.'Ck Ihf puppy's 
energy ncquiremcnis ue jEkiui cksgblc those of tin adult of 
the same breed, per unii of budywmghi. As ihe puppy 
glows. lihis requinnlet'll declines prngreKsivcty. and by the 
lime sc has i cached 4cr p ■ nl its inauiTe weigh i. the energy 
requIrenKHi l-i only I .O dints lli .il tur iiduh miiinietuuice. AI 
■SCr .j nl 1 iis mature weight. Ihc puppy needs only 1 .2 limes as 
much energy as an adult per imii of foKiyweight 


High levels cd high-q^llty proMn ai C also required 
for growth. Although it ^ qlien UmigW lhal large 
amounts of additional prglem in Ihf? puppy didi will Sid 
the development of good condition and muscle this 
■s not the case. Instead, prolein ealen In excess Of 
requirements rs metabolised to produce energy or 

stand as FaL 


Most puppies can he sveaned ontu a varied diet oi _i nn- 
(tic, t-umpkHe Food beE^vcn 6 and fi weeks of agv. .Ai Ihb 
singe, il is better to Feed them four small meal- a day chan to 
ulLuw ixntEinucius to food. Commercial diets designed 
spts.itkiill) k-r growlh ire kScm! and il is-rwommendiyl thai 
n uriiwth Inrmuhilion lv li-s.S until the puppy attain^ .ll Iffiisl 
7V;. ul pis aduli weight, Although such tlrets require no 
lurLhuj supplL'iWL'iiELiCHin ^oihl’ iiwrier^ triyiy like In idler 
ultciiiaLi vl" Cck-ds limn tunc k> time McaL, olTal. Chcew. 
eggs and bread are ol’tefi led devgs, hue oidy ;i lew dilkrcni 
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food snuTiius should be introduced gradually ;ll any mk 
lime, w allow dw digestive system lo adapt. Neuwbeteas, 
if iilCLrrnjUvL" foods lire 1 e» form I he major pari of a liome- 
prepared diet, food composition dbl« sh-nuW be consulted 
41 rid careful sup^lL'uiuiiiiiikifl wilh vilamius and mindr-als will 
ulmosL teTCiiinly K; PKHiknad. 

Puppies dn?ukS hjivu their food allowance dirvkted min 
l our OT fire mciih u d;j V until ibDUB 10 week* of age and 
then ihnre rnuuh a day until they have reached npprosi- 

17141 tely liS llLcij 1 exacted adull tewJyweight At this 


sluge 1 (5 * mi milks), the frequency olTeedmg tun he red bred 
to twice daily. As ilui- puppy approaches^ adult wdghE. ihii 
daily food u-ljowaftW can be gradually iaeoapocrated into a 
singk meul,, as in Lhi* iliJuIl. Ad lifrttwtn feeding is no! nCwti 1 
mended for growing dogs, since they lend lo owrttl and 
ibis pan lead to obesity or skeletal dcvclopmcntiil abmimi- 
9iEji3Ms. As a guide, feeding at a lovd of H5% rtf' rW tihifim? 
reading lias been shown to resull in optimal growth mid 
body L-oinpnsiium in dogs. Previse reecunirieindjiinns on 
I be uniuyuLs lu feed are ditlkult to give bctai* of hugc 
\anaiM.ins in individual requirements and in Ihe ciilOtic dttt- 
tahe^ of thy foods tliL-rnscIvcs. It is important ilwrefore. that 
| he health and etiildiiinn of growing dogs is regularly 
4 iss?ssed by hand aihi eye' to moniior llieir progress and 
allow any necessary dietary adjustments to be made, 


Kittens 


Ikiitens weigh freivreen K5 g and I2u u at birth and may gain 
up to I W g per week in live early sLag.w of growth so ibsil al 
weaning, iJbey should weigh between 6ft0 g and 1000 g. 
Males grow at a fuller rate than females and by 6 weeks 
of age they are already signdkantly heavier, Al I year. male 
eats can hr up to 45% heavier Lhan fenrutes from lire same 
lilter. 

Al weaning. Ihe energy requirements of kittens per unit of 
bodywei^hl art between llirex and four limes that of an 
iidull anil reach a peak at about 10 Weeks of age. L nliifce 
pnppres, kiiLcns do not tend to ffwreut and are not pione fo 
ibe same problems of obesity and skeletal developmental 
a biuirma Lilies as growing dogs. It is usual therefore. fo 
allow kiiiens unrestricted access to food during Ibe rupid 
growth phase althi.mu.Ji. multiple small feeds throughout 
the day dil least four ot five per day at weaning) muy also 

b? offered- MoiSE fond wlkiels l> left uneaten should be dis¬ 
carded aL least twin daily. 

ConmEnlcd dids desijned for killun uruwCii are ideal al. 
this stage to ensure m ^piarrial tniake of energy, proidn. 
hi urine anti enleium. bi parheular. tlrowing kitten i tend to 
have acidic urine due 1.0 the liberation of hydrogen Lons 
duriny hi me growth and ii is importani that urine-aeidiifying 
dieh- dcviL'iieil for ihe itinnugenLenE of struviie-assoeiuledi 
lower urinary Iracl. diseases are avoided in young cats (up 
Lo a year of age). 

Although male kittens take slighlly longer lo mature than 
females, most kiiiens will have attained 75% of (heir ulti¬ 
mate ad all body weigh! by fr monlhs of age further weigh i 


gains alter this 41 tc atiTihuiahtc to developmental change^ 
rallaer than skeklal growth and at this siage. the .growth 
die! may be thang-ed In an lilIuIi lorniulaiion. If desiredk 
Ihe frequency of feeding may he reducud in twice daily, 
hut many people ennlinue Lo cHfer iniilupk ihmughcarl 
tlie day, even to adult cals. This pilltern of feeding flU in 
well with Oh cat’s naiural prefeiemre lo snuek feed iluring 
both day aihJ night rather iti-an mi □ sm:ill Tiumbcr of Large 
meab. Toial food intukes continue u* ruse between b and J2 
months lo coincide with conti nued slow grow i It, hui send to 
slabalise at an adult level lowWrds Lhe end of the first year. 


Feeding orphaned puppies and kittens 

Hiindi-reiinnK of puppies and kiiiens ma^ be msoeasajy if the 
mother hus in inaduquaie supply -of tnilk. i: she is sick or if 
the lilter iv nrphanisL. The ideal altcrnalixe is to cross-fosler 
ihe young m lo a Lieiaiang hiieb or queen whoec young lire 
old enough to he wanted, hui ibis as not always a practical 
option. Motheile^s puppies and kittens have vital require¬ 
ments in two main areas, that is, provision of a suitable 
environment ^nd nulrilicin. 


Date oi orphaned puppies and krtlervs may be 
sumraarised m follows: 

■ Ideally, the @nv*r-onmenl should be controlledl by 
an incuhalor. Atlemativiely, a healing pad] wilh 
adequate m^ilBtion oi ihe pen can be used. 

■ Alter Ihey hnvei been fed, lf»e mother would 
normally provoke reflex defecaliom and urination in 
Ihe puppies and kittens by licking the anogenital 
area Tins action can be stimulated by applying a 
pi&oe of damp cotton wool at the anogenital area 
or simply by running a dampened forefinger along 

Ihe abdommai wal!- 

■ (Between 1G-21 days, ptippies and kittens no 

kj 1114e>i reqc*re stimulation to urinate and defecate 
and Irom days, when they completely control 
their body temperature. Ihey begin lo explore their 
surroundings and become more independent. 


Thu food supplied must be a concentralcd source of 
nutrinli based on the composition of nomwil bitch or 

•.pirn's milk. Table- 9,16 vIujw* die avL’m^'L- LTMiipiisiliuni 
ci 4 ' milk It tun biRL-kcs, eiiw??, guu.[s u.nU quudLa. 11 is ulcur 
Eliidt L-i.iv. j- 11 nd gnu I s milks lire iriudL'q lliiIC us a SubsilLUIC 

f-.n rearing puppius und litteiu since the p rot cm mid fai 
Levels are too low, Cakiimr levels are -also considerably 
lower than that of hueh's milk. Many commercially uvail- 
uhle iri-lk substniutL^ are now available for dogi and eats. 
Hies are usually based on cow's milk which has been 
modified to resemble bkdi or queen's milk more closely. 
They can L>c administered by means of a small syringe or a 
puppy or kitten feeding bottle. 
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Tablfe 9J6 Nulrient content of milk frgm cMtowvl SCirces 

Nuifient 

^ Hutlrrent as fed (g/IOQ kcjl {JfS kJ)h [ME] 



BMgn e 
milk 

Cow’s 

milk 

Quccn'i 
ml Ms 

Coal’s 

milk 

Evaporated 
milk * water* 

Wj|0tf 

77 flSJ 

se HD|^ 

SI .5 (0) 

07 [Q> 

30 (Dj 

Pr-otein 

3.2 (6.31 

3.2 (5.41 

IB.4J 

3-5 |5.5) 

S.3 {54t 

Far 

9.0 |7.0) 

3.7 (6-.3J 

5.2 (fi.ty 

*3 13 6) 

e.i cfl.ai 

LoeioM 

36 tf.99 

4.6 (7.81 

5.0 15-71 

4.5 17| 

7.6 UJ) 

Cataum 

0.28 (®.22) 

d. 12 jo-Z-j 

0.036 (0.04) 

0.13(0.2) 

019 <0 2) 

fFtoStfhams 


0.1 (0.17) 

0.07 (0.0ft;i 

0 11(0.17) ™ 

0.15(0.16) 

m 






hwtl'ioai] 1 ' 

1SS 

59 

8S 

64 

97 

WiM s f 

522 

240 

360 

267 

40$ 
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Dried iiiLlt fcdx should be rROnMiCnlcd daily and fed 
wflnp (3S C), Food must be given slowly and musi not be 
forced ida lIilt animal, Frequent, small fadf (at least four) 
hlmuld he Lidi-Tod ihmugh^u-l I be ikiy. When feeding from a 
minifltuf? bottle. Ebe hok m the tent rn-ay need lo be 

L'iilu.1 ^iL'd sci LI a a. I. I lie fkiw as improved and I he puppy Of 

kitten doc* ilul flltck ill air. When they begin Ut expinre 
their surroundlngHut 1-4 weeks), a biuh-quuliiy puppy ur 
kILtL-Cl food C.i 11 he mtmdliccd. This c &41 be mised with ;i 
milk substitute lO begin with ;md [him olfercicL --i.”p;i f;lI t"!y, 

Senior animals 

•\s i\ gen end guideline, dogs And cats may be conidend to 
he geriatric «nve they have reacted she final Ihird of their 
aniidputed lifespan. The aim of feeding elderly bus other¬ 
wise henllhy amrrciN b to slow or prevent the progression of 
meiflbnhe change* ftsSocutd whh ageing -iind thus to 
increase longevity and prewnT 1 he quality of life. Old uge 
is often, however wxttmpan ied by clinical disense for which 
dielary mu u age men I may OGnSIFlUlC Lin imptnUnl compo- 
i lc nE of therapy ■ £ brume: rtriW-j failure is a pulkutibr pre- 
blevn ul middle-aged. and old fats, whereas g|d dugs lend to 
l>e mi«re susceptible tu bearl dbCHC- There is a tendency 
lowufds obe&ily in older animals- especially dugs, and. uni,I 
hygiene measures have particular significance in uld net’. 
Free access lo a clean supply of wjilt is essential to prevent 
dehydration. 

Dogs 

Most senio-r does have a imUth-h m; energy requirement 
which is approximately 20% less than that of a younger 
adult of Hfunlcnt hodyw eight. This decline in energy 
requirement uppenr* to be linked to both a reduction In 
physical activity and a decrease in hasal Tneluholk rate 

which is largely driven by chatimet in body dcniipwiikiti 


4reduction in lean body Usw and concomitant increase in 
fill mass), fo reduce !he risk of obesity, therefore, older 
dog* shuuJd he fd to a tower energy requirement than 
younger doge wichoui retlTklinv the intake of other essen¬ 
tial nutrients. This means Lhas reducing l he amount of food 
offered is not an advisable way Lo achieve weight (on* redu¬ 
cing total energy intake is iIihc safest p-rucLiuc. The nuijurily 
nf dogs maintain digestive dfidmey 1 as they age, making i lie 
delmai mi I icni of energy pnmaon to senior doft relatively 
sLratgfrtfarwaid to calculate. NewMselew* it is probable 
that some individuals hill: III exhibit a reduction in -apparent 
digestibility of nutrknU and-or have a reduced iippetiLe 4rwl 
Buy be underweight if inLake does nut inert tiheir energy 

PE 4 |uLrevnevi 1 s, 

HLcji levels of dietary pmtein may incireuc the renal 
workload when kidney furiLlitHi. rruiy already be impaired 
to some extent. Cojiversdy. very fow prcucm diets may be 
4i5SOei-a1cd with a risk of protein nkalnulnlion and rend lu- 
be uapulatable. Historically there has brtit u h^lfcf that 
reducing protein Lnlufcc in older animal? will Teticve stress" 
on ihpcir renal function and may help to pnrvem ni slow- 
progression of renal disease. More reoent data lias dmvi ri, 
hnwfjvcr that this theory cannot he subclanliaied. Indeed, 
there is no scientific evidence lo support iratriclijug dietary 
pnesreitt in hcflltby, clinically nomul dings i and eats) us they 
age. 

In genienil, heatlhy ofckf slogv should have diels based on 

llbeir i[idividiL;iI u-^ds \\liidi will he related In hndyw'eighL 

condition and physical activity. Early diuiLat and hioehem- 
kal signs of ehiouic jenaL failure would support ihe snim« 
duction or a diet with u low phosphorus and widerarely 
reduced protein content. 


Protein sources, lor older dogs should be Highly 
digestible and of high biological value 



C opy ri g ht&d m aterial 
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Although restriction of dictery senium ftr phosphocua 
may be kndtciiLed in old dog* with cardiac nr tltuI illsearses, 
respectively, llrat i* no evidence that healthy individuals 
have aliened r^urfflunti for these nr other risiiterjls. 
SiiniLjfI v, vicanndn requjnfittenfcs of lucuhh} senior dogs -are 
nor though! !o differ markedly from those of yunn^r 
adults. 


Cals 


Lei conlfMt to dogs (and human*!. the ciwbbj requirement* 
afc&lsda not change with increasingage. Evidence hihhEs 
that there s no apparent dhange in body corapositioTi 
(bnilti ratios) with advancing age- This is supported by 
the foci I hill obesity is not considered ;j signified!"!! problem 
in old cuts and the re is ;l jwltf tendency for geriatric C*4* 
no he underweight.. The maintained leanTal ratio pmhuhlv 
reflects constiwli activity levels throughout life and suggests 
dnl basil I meliihnl ie rate probably does not drereite «i* tai* 
age. Ciils show a signUkanl decline in digestive function 
with age. resulting in ;i significant dlecirease in the Jigeviihd-* 
atics of prtteiit, f;ii and, hence, energy. VLdbI healthy eats are 
jhk to* CTimpEjrrtKiie for iJiis effect by incieating tlteir fowl 
jute kt W mginiaui bodywnght hut in some cases, provision 
of a more unergy-defl.se food may be appropriate- In con¬ 
tras! Et> dugs, L-jbrie provition lo senior cats should no* be 

reduced- 

In view of ilic high protein roqurremervls of the C*c and 
reduced digestive efficiency in old age. restriction nf dietary 
protein is not recommended in healthy im:lmdu;ils beaiue 
of the asMXMLiied. lisle of protein rnulimicrilion Again. Highly 
digestible prolan sources of high hmti-igiL-al value should be 
auployed for all heallhy. clinically normal older call. 
I Lnwirvcf. nodetuLe restridinn of Jittery protein i,li alleviate 

ulmiciil siu-ii* of uraemia may he implemented. tegetiiep vs iih 

dietary phosphorus restriction, in rats with evidence of 
chronic renal failure. 


C areful monitoring of fowl Ifnahe is important in. ihe 
senior cal and may help lo idi-ntiiy conditions associated 
with aliens! fond intake. I*in example. hyperthyroidisn is 
characterised hy weigh! loss despite an increased appetite, 
^end prolnngL’i.1 isi:ip|vLL'iiLv nay predispose an obese cat tn 
hepatic lipidosis. 

Table 9.17 summi#is« ilw: ugc-relaled change* in dog* 
and cals ami their effect on nutritional still us, 


Working dogs 

Working dogs perform 4ti n wide range in' activity levels and 
in 4 j variety of environmental ccMuliiiims. Iiimli acting as 
guide dogs for ihc him.:! Lli pul hug -ilcdgcs in potiir regions. 
The diel and fading regimen employed in each case varies 
widely accord ifig to the role the dog is asked to perform 4md 
its individual work and training schedule. Any increase im 
phy steal activity requires ex Ira energy io sushi in the intrauM 
in muscular work but a further ullow-aiM^ ftltfctf be nuulu for 


Table 9.17 Ageing changet in dogs and cals orvd 

Lhoir etfect on nulrilianal s-lalus 

A&elng clung* 

CliecL Oh Uu!rl!lenfll Sla1U£ 

lAetefegliim 

Fletiaced upliltM^ 1hirS1 

Reduced Sieem^rngulaliDn 

RedbCOd irnmLinQAgical 
CorrfHHancc- 
DADrnuRnd aclMCf and 
Tiwlnbal c rale '.post by 
di.i@ Xi drerrsased thy mid 

lunclwl 

Increaeed bod^- Im 

De^iydfaion 

liwww d enafQV aypflndiiiira wtn 
csiremes of heai 

Increased susespt'bJfiy in 

i^lec!ion 

Decreased energy mwm. 
predopews toward obesity 

Pi«li&poseB kwraA flbreHy 

Special seriwS 

Decrea^Kl- d1«1ion 

Decteas«H3 Bb^ny it> insic 
Decf&a&ed visual acuty 

fiBduced Icod niaftu when may 
lead to a k» we-giit antf 
oonchhCifl 

Oral cavity 

Denial cktCulud 

PcncKkiiUai disea&t: 

LC-SS Cl* let'll i 

Qn^mased ^dftva 
grotijclicn 

L'aingvis rypt:rjlaaia 

Rtuduced ionrd irLnkc which may 
tBBd W a k?55 ri weigh! and 

conitkin 

Urtrwy syaletn 

DecreasoU nenai fmtkHi 

Dflcrflasod mnaJ blood ll-w 
Dscrfl3*Sd gJornerulaj 
hllrahcn rtf* 

Deen&ased prolain rsquirwmflnt 

Skeletal sysLeri 

OsieoanhnICPft 

Reduced muSde msse- 

Decreeaecl mobilrty reduena 

energy re-qiartfnwms 

Derreawd proton seserves 

OardUoviucular ayslem 

CnngnRlive carJiac failure 

Deereasjen stall m\am 


ihe ekfflKM of stress that is associated with sIrhuoue jicI iv- 
My ISiiih physiological and psychological bIrhs further 
mcrcare the tkiiLand few energy .and certain nutrients in 

hanl-wi irking. dugs. 

The main fuels for muscular exercise in the wwiing doe, 
are farts and carbohydrate*. Sprinting does, iudi as the 
racitfig greyhound, require short, bill very intense hursts of 
energy. In these drcumslancra, !he mettle fibres ccwitrad 
very rapidly and rely mainly on mdity jvailahle glucoie 
as an energy source. Muscle glycogen siore* supply appTini- 
mately 70 #0% of I he energy required for iMs type of erar- 
inse wi ili fat* prmiihng the rest Fat ilsese working drugs, u 
diet w hich pcovidfii a relatively large quin lily of curbohy- 
Jraie nuiy he a pp r opri ate, since this helps to nuimdK 
ifnivdc gjlycogfin reserves. Useful sources of carhobydratc 
iiiL'Iude corn, oat flakes. rWc and poiatoes. 

However, lugh-carbohydratc diets are no! suitable for 
nest other working dogs and may actually redww pvTliir- 
nittG. They may euccrbutc Hie amimnilaticm of Inctk acid 
in muscles during prolonged tK-erCuc, leading co musde 
damage a nd «xhaii*lin>n. il -in working dogs wltidk arc .active 

for long periods icndunmw perfonnirr*), energy for sus- 
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teined muick activity is produced Ihfpijj^ aerobic Fully add 
l>khI sLiion with Flit providing 7D-9OTi qf the cnevfir and ear- 
hpbydrute*. providing the res 4 . Dogs which perfiutrt 111 is type 
of work may benefit from training im a high-flu diet. This 
also applies to dogs whkh operate in a hostile environment 
(surfi 4is sledge dogs or avalanche rescue dop) when: otra 
energy i* requred to maintain body Lernpefniure us welt u 
fur Increased muscuLir activity. For most Giber working 
doffr, the optimal dktary fatreaibohydraie ratio lulls, some¬ 
where between these two extremes. 

The protein requiremento of hard-working dOfj may be 
slijehlly increased over nwanteiLanoe levels, hut there is no 
evidence to luggcsl that j high-protein diet will pmuole 
supennr mindc development. Exercise stress may increase 
iJie demand foT specific amino aeid\ jitd lists been associated 
with anaemia. soil good-quality protein iom pee is essenLial 
for dogs in work. Suitable protein uhiiiw include meats, 
fishmeal. porntned whole egg and caarirv. 

Little is known about the requirements of hard-work in| 
dt^s for vilumiu and minerals, hut time may he $ higher 
requireruenl for iron because of its involvement in haemc- 
jjlnhm production and oxygen transport. Similarly, viumnn 
E and selenium requirements may be inete-jsod, since they 
lei 4 is itnlwiidants and protect c-ell membranes, including 
red blood cells, from damage, If the diet is nuirHionully 
balanced, however, these inereased Llemands will be met 
when ihe dog eonaunw more do satisfy iLs energy require¬ 
ment. 

The amount of e\tru energy required by working dogs 
depends on e-nv-ironmernal c^mdil iwft, (lie a mount of dxer- 
CW and the nature df I he work. A dog which travels long 
distances m ihe enufte chTiIs work may need js much as two 
to ill rue lim the normal adult maintenance rati cm. Despite 

this, fond intake may be redueed in some dojis due CO futigUC 

uukJ to offset this, ilic diet should hg’cqrujcnErated,, p^luuible 
tind highly digestible. This type l >1 diet i% also lower in hulk, 
which is a sig.aiiic.ant advantage to the working dog. At well 
us being iin ideal energy source far moot working dogs, fai is 
an excellent means of increasing the energy deiuuty ofilie 
did and both fat and protein may be used 10 enhance pilat- 

ubjl|ty r 

Where the type of work performed is not overly aireiiu- 
PUS. the additional need* rmiy be met by simply feeding 
mem of the due's nutritionally hakiTueed maintenance diet. 
At big bur levels of perfcHWiiwc P u more mwenJIrated source 
of ClWfjy and Hid rents is recommended and complete dieLs 
formulated for Bdrn dojLs are ideal, Ahemativeiy; supple- 
muniary foods fr such us lish or meui. may he added to the 
niaiaiicnunmr rjtum t hut thu strategy will require suitable 
vitamin and mineral supple medllaEiGn On rest or i.rainknjt 
days, the dietary requirements wilt differ and ihc aittuuni.s 
fid m ast be adjusted jonrditi^b 1 . A mailer allowance of Lbc 
same meal is most appropriate. 

Working dogs should receive only a small concentrated 
meal before working as a full stomach limits performance 
tuid increases the risk of bloat. If the working period is 
prolonged, a further small meal may be given during the 
rest period. The mu in meal should provide two-thirds of 


the daily ration and should be memd uaiiil after w ork. A 
rest period of uhntu an hour should be allowed before feed¬ 
ing if ihc work is strenuous. To prevent ddsydrulinn, work¬ 
ing dogs shuuld be nra free access to water. 


Clinical nutrition 

Nutritional factors may affect Eh? health of any animal in. a 
ntifiiber of ways, The provision ui a mj[rh jp-uully adequate 
diet is clearly important in tin prevention of disease usso- 
daicd with deficiencies of in balances qf sp^-cjljc nuLricnls. 
Nutritional discuses are now rare in cpmpant™ unimalv. 
thanks to the widespread feeding of nutritionally balanced 
commerdiil diels. but problems do GCCMtofialiy arise: 

* Where the umnaPf in hike Li reduced - 

* When i he diet is poorly formulated or shuts d, 

* W hen ;m otiuerttnG balanced diet is careiL-isly oversupple- 

m ci Lied. 

* Where tite animal is unable to digest. ahsairh cw milisv ihe 
jiuiriL'ni as a result oF disease or geneiiL- luLtors. 

Nutriiinnal support ut times of stress, disease nr injury b a 
second iirea in which nuLricion may impoci on disease, 
l aiJuK to CgOHiikr this uspecl of disease managenKni may 
have a detrimrtiul effca on ih? ani-mufs recovery. Finally, 
diftiry modilKa Lion may form un integral part of the man¬ 
agement of a variety of clinical enndiEmns, 

Nutritional support 

The nnlnLi45nal rtquilVllKialE of the stresseiJ or llaumalised 
patient differ markedly from tficwe of the IwJthy animal 
and, coupled with thus, there is often a ndund detire or 
physieul ftWHty in eat. Failure to address Lht^e altered 
needs tan result in malnulrition of the critical care patient, 
and will have an adverse eAbd on the animal's recovery. 

Conversely. Lhe therapeatie be iu fits of appropriate nutri¬ 
tional support for these animals muy melude: 

* Invreiiwd Survival rates. 

* Improved infcrunee to mvusive procedures. 

* Shorter ho^pitalisuLion periods. 

* D«cruaed of infection, 

* Earlier mini to mobility, 

* More rapid w^nind healing. 

Altered nutritional needs of trie stressed 

patient 

fn Ihc-healEhy unimul s short-lerm fuliag results in a Merit* cf 

media nisms which are designed to muiutuin blood 

gluui isi! cuntnml rjituiris^ preHervu kxin bndy I issue u imJ pro¬ 
mote annrivulr Because there is littie or no intake or foed. 
ihf body mobilise* iK^yi-ti ii-.sul' rcrervea to prn\ idc es^en«- 
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iiu.1 nutrients, and IffutES its metabolic rate lo ttdutt rtUrtBY 
expenditure. 

MIchI evils* judapt io lining fully acids, instead of gtuGtog, :n& 
an energy south, and within ii fevt- tiny*, fit heOortUfcl ilur 
major source of fuel in the fasting animal. ihu mulls 

of nn liisua, such -as (he brum. kidney and r^d bkKKi 
e-elk. hiill require 11 Hmrtint supply of fur energy - 

To cued this demand, proidu* an broken down to 

provide amino adds which cart llwfi be converted, co glucw. 
En starvation, therefore,. |;i i reserves an used to supply 
energy hur even in the hcallhy artrtagl, thin k inevitably 
some loss of Ih&ue protein, Whin fewting 4 resumed, 
amino acid mobilisation decreases and nwLjLhullisrtt Kliiffls 
in normal within 24 hours. 

In conditions of stress or trauma,, however, these adaptive 
mechanisms lo food deprwulron art overridden- An initial 
'ebb' or 'shock' phase loste for u, few hours up lo 2 tfeys, 

-during which intravamflar UuhIs ure rL'i.lisLnhiilcd flit jkii u- 
heniidi to maintain IIKUe perihsfifcm. Trsaifrtfcni duiine this 

phase is aimed At life-saving pmostums. M turbo Li sm may be 

kHverevI fhjpciiiii!t.almliwTiJ during Lhis phiisir. 

This- phase is quickly followed by a "flou" period of aceeT 

c rated metaholism which is dtrsijfljgsl lu suppnri lIic healing 
of wounds and reristiiufrt to inf^Prt- I Ins si-agu can but 

from days s?v?ra| wet k^, depending *m ibe iirvcrily Lit llie 

injury’. During thU period of liipiTiiiL'iidMilisiii, tziiLigy 
reqiiiiemertts increase iti 4 tCC 0 rxi;i.n« with the severity of 
the inmry and are purricuJitriy high in oases of fciL-ud f/uunta 
i"hecanv lhi! brain has u p_irLiwulja'l_v high energy require¬ 
ment ), --t-pl iLJiL-mi;!., ■l'sI'.iisivl' burns or jnllow iag f udieal SUT- 
jevry. liven h?ui3i.hy animals undergoing minor cfecttve 

surgery rttay tKfierience a tnnfknc increase in energy 
reqUICUieflla of Up to 1 1 1" 1 ■■ iibuvt! nim'ind. 

It! stressed anrim-ite* glycofeti reserve are rapidly depleted 

UFld fill bcCfrfPCS I he major and preieTrod eneigV SOJIU. In 
addiEinn, heuling I issues and suhVe luirioms require glucose 
as 4111 imerey soufoe aild [he breakdown ol UnsLie proteins 
ilflCrtiLsti niarkeidly on older Lu it'uuinain bipod glucose levels 
lo ineel this dmtaaruL NurerLhek:s>. lligli levek of dieidfV 
L-Jibuh;, drate aie ttMItreiudK&ttid iiL hyper metabolic 

pa lieu i v, since they ■commonly exhibit i peripheral insulin, 
resistance and are unable Lu utilise glucose eflidcriLly. An 
excessive- intake of carbohydrate during (his period can 
result in respiratory acidosis and o(her compiicnlions. 
Unlike the healihv animal, these metabolic changes 
not inuncoiucely reversed when. feeding Is resumed. 


malnutrition 


The cumulative drain on I issues may rantmuc for weeks 
iind. if nol corrected, can result «n pnldD-mriy imilnuln> 
lion, During this lirrb?,. ntlirrtioiriiil support become* a cthcbiI 
pari of ihc Irmlnirnl PnrtriiKwiF^v inalnuiriri^r (PCM) 
cm ui have -ii numhvT cd’adwer^fffects *hkh. in Cdm/biniilion. 

4^111 cl?hay iTCOVCry iaiwJ jn^rcurt rh? pplJenl's suseepl ibiliLy 
Ln inloeEuin arid slux:k -1 he iilpsI ohvimi -, ^r|oeLs o| prol?iii- 
eneTgy nhalnu IriLion are inuiele vtusLiiLe and weiikifiesh, bu.L 


oLher ulHfl«lB include reduced immune I'uncum, 
iivereused risk of infecMon and delayed wound he4iling. 
Impuiied digc-siivt funclioD exacertHlB ibe problem. In 
eiuiuiu eases, deuih can occur due to sepsiv mid failure of 
[he heart, lungs und other orga ns. 


fiatwnt assessment 

Some- fenn of mitrilionBil support is required for any jiudwI 
tiiail is uiuUeor urmilting to cut voluntarily, hut a thorough 
veterinary examination is ueccaary Lo assess the individual 
Hqiuremunts of the packm and ihc mosi apprc^pria(e 
■nrthod of adminbkTang support. 


Specific nulricionai swpovl is indicaUpd if; 

* Oral intake is reduced lor 3-5 days or if it «s 
aniicipaled (o be Unietruptod Tor tfiis length of lime 
as a result of surgical or other BVhospiial 
procedures 

* There is an acute weight loss of > 5-^ 10% Ol 
bedyweight (excluding F-kjid losses). 

* Actual weight is 15% or more below deal 
bodyweight. 

* Body condi'iOP, as scored on a scale of 1 
iloacheclicj to 5 fobese), is bek?w Hie optimal 
score Ol 3. 

* Pfiysical dingus are accompanied by 

hvpoalbuniifikaimia. 

* Recant trauma, surgery Or sepsis is accompanied 
by anorexia. 


PaliraCf who have recently undergone major serjery or 
i.raumHu esperfaJly when lh» is asweiuled with h«id injuries 
Mood lews, sepsis, smie bums or open wounds^ arc prime 
candidates for mUrilK-inul support. Another group of 
pjitients are (hose which ar? physically unable to eiil (with 
jaw fnwtures, for eumpdc) and ihore with chronic wuMinp 
diseaBcs, such as cancer. 

Once jin iniLuj] asrtfsnteni has been made, the degree and 
duTuEkrrt of ailirilirmul siippnri cun be esiinialed and a 
nurriLimuil plan forrmiluted on an individual h;i^& fereacb 
putienl^ I or sueykoJ pelienls. pcwpwsilive assessment is 

piirliiriLlibrly miptirLsmiL sa LhuL -invii^aw liih? plimmiL'iil cun 

be performed *n the linic of disc iitiliul suiycry (sec Tabk 
9.18). 


Techniques for nutritional support 

Nulrilioful support for small aniouJE may bn provided by 
either the enleral or the parenteral roartc. Total parenteral 
uulntion is lli«? provision of nulrknls by the inlrjvcina-ui 
r-OUie, huL Mans wchnique ieexpenrive with inherent Icdiml 
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Table 9 ift PradKer- ihai may adversely -ahacf me 
nutartional alarms- or Jjick animate 


Failure; lo fPCLird daily ft&Qfil 

Fftlwe to otee^e. measiufe and lecoid Hie mourfl d tood 

coma tyned 

Dot*y d nutTTlifflTil si^port unlil tfie- galore is ti an inwersiWe 

ElalD c*1 dcptflmn 

WWtfWW ng tood tor dagruH) pTradLra 

Failure Id rDCDgr^-sra .nnl Imrel iriQm&rto niilnlKjrwl needs bfCHigtn! 
abcHJt by uifjry w Ur^tfrg 

Failurfr ID t£j pretax It: Ilo rete Cri nulnlkxi in Ihc prevention d 1 and 
fOCOvfrjy irtirt'i feftlidMfi: unwaresiriltd reliant*: --jn cfeuga 

PrDlDnij «1 arlmimglrghDfl attf UIMB and ete-Glrolyle a^ulion* 

RoI ditto Crt Stair al Pwjuofll taleiras anti iXfflfustDn al lespcnsibnlY 

*■■ ■ poliom r- i*" __2, 

Ir-db^qudle paai-cpomlive nulrtwi jI snippurl 
I ins red wgfeAnbty d Latoo^aJK mv toslB bBBUAS nuirlitoM aiaius 


flmhlcnu anil i< iiniiuiII> resersipd Im .i small rium tor *>l 

palieaLK vt ieIi jjlsnI romksdinal lailurc 

‘A IllI ■_■ chciL is a I -Li 11 •_' 1 1 •: :■ i a. 1 1 ^a^lrinnlcvKanai Ii.il I, ltii lfr.il 
iIliEb'i I ili ill is a ml; uc vi.Limjmieal -Mid physm-lLiuiLtilly suiijisS 
iijiEsi 'ti (*"i ■.!Jlici jl'lI Eaek *>1 enSeral milnlmn cah remit mb 
iLilc^luiiil nmeiis.il aEruphy willi an a■■suL.-saled retliicl i-:>is in 
FuneikKflud capjLiLV and risk c>J iiLLesLIiul h.iLl'.niil 11 jcisliva- 
lii.uk min the poiLil blond. \ munlX’i ul lodnuLp.ie-. am 
available Ini cnEdfal feciiift|u ihc lIumcc i *1 which depends 
on vlmPicAe 1 ! factors iikdiiJiiiL* lYpe ol iciiury. niedieal GxhhU- 
I i-.Mi mfgie.d pujecdufL*. alul should K“ bused uri indivi¬ 
dual 3X111ei11 assessmeril. 

JI voluntary intake is adeqiULIc. rH.iliilional ■•: 1 p | ■> 1 • rI may 

■dmply lake 1 In ftwini "f providing .1 more co&ixriiraGed 
^lorcc *>f energy ind nutricnte, Other palierHs may h: 
CTCotiriijecd lo Iwd by hand leedmr pnjviftpnu ;iTomi!iic 
Jen ids w heating lire food niff ml ir> ft-iniiihilv the .ippctHc, 

InapivkrU ciM* m-iy rv'sp^ntl in ;i ph^riii^wli^ieiil lEpenMn- 

1 it 111 ’ Lidi .is n:<lr.ivLci'.:-L;> .i>.Li:mn ■■liaUen u-l dtH/epaiS^ Ol 01 al 
Lip 11 iliepLasliiie hul I Ibis tuethod. «f a p^ vine VI imulal lull 
sIumiIlI 111 iE Ik: CMnliriiicvL Inf U->ii|££i ihaib 3 days aiul should 

be iJ-id -.MlJleuiL- as I In diajepaiki hds bHjeikasMxi_ilo.i With 

spinadie JLe 11 a i o eL# iici iy. k is iinpHifEant co uheek tfoiiL ade- 
l| ll.i ic amounis are yetually Lxin|i etinsuriKd 

Where Uk pmietil’a needs caitnct lx- mei Ihrough voJun- 
lary ml^ike. saime form ol’ iuvnluiilarj luhe feedinji minii be 
c^aMdercd Force Iccding by yyrinjw, by d-aph' oropaslric 
inEubalio-Ti or by roUmp ihc focnl in lo snialB b?iah. ui^l "pi I- 
lin^' Ihc aniiihil a« shon-tmn optioni^ bul ihe^c ni*ihd^H 

Liin be Mmdul I'lr the p^l^nl jntl may nnl saEi - 4 i' she aim 

molt uulrilittol nee*K 

^urpic-ll pl-ie 1 * * * -mei’l id -I pJurini^iKslciniy lube h-iv Sruii used 
si.Ttv'L'ssj’yply | iir fffdinp pa I iltji I > wilh prokni u.«_ _ d annrexta 

and 1 in m^bihLy in pick tip nr eltcw food. However, ihc 

p-:s111 jL1 t 11;. ul iJns iciirlhud nl Ibbt! kvilth*^ Ilis recently 
ilffir'lrncd in l.iM'ur nl; m-A tLcdine. uewpl'iiL^owiomy or gav 

EliiSl llEliy I ul 'L*S 1 SUC Ctiapiuis 22 . Fluid KTwrapy jnd ^hock. 
and 14 . Slitu illlI Nursiih|i:). 


^a & ?i>-il 4 _, Mi|.i|ia^L , al <?l lUMi^j^I rPL' in 111 1 1 :lI i•:■ r 1 sr&qtlRIiE"- Hi ' 
-vedalioik and IS wetl EulefalCfil by must ^alv and di^'s The 
Lube relay be left ML pLu-c I nr sc-nenaf mul'Ih s, hut s| rv.'c ihc til h^ * 1 

’■i/e is IiiIilLll]. 1 Ilis 11 lulknd caiL lkil|v K* 11 -.l'lI fof I Ceding 

lar„eer iinimaK It cu n. Iiowcvl-j. lx- iuuxl hsr |ksn|;-tenn 
admintei ill Lion of IluiJs 10 any stic nf .unmal Na^il luudm^ 
is ICCC»mmended as an adjoinl In wi^luEiLiry feeclivif u-r u Iktc 
senkilion or anucsiliesia of the palieni poses icn> ureal a I' .k 
for Mirgical plutcmeiu of n eaiiros4oirL\ lain 1 Fig. ^ 4-1. 

fpasrrfistipiwy tube feeding [■■ n ulna Led wheru lottp-Lumi 
invbiunlui) nuAritiomd suppori is am idputed and Uiu pre¬ 
sence of pharyngeal or EH-sopIka ueal ksinns piLL-Judis ihe its’ 

of pharyngc^l^ltrv lubes I Fig. yJk t lie w: yj LM.sErusInnay 
lubes is increasing in smalFalbisrial iiMHJknhe llunks In the 
dcvdcipmeiu of a technique for pereeianoous tulx plaeu 
TML-fii ttiEhimj ihk- 1 iicciS for kiparoromy, Mercutaneou^ credo- 
scnfWL gasiTusiiany iJP) :< i-> is simple and wdl-tolcmtal 

pniu-.. .Mir..\ hul r: i1 .1 sr,--■ il .- ,.* ,-f ,1 llesjhl.. ^ndosLOfs.-. 

Altwniiiivdy. j Itirf c-borc Flaky eiilheicr e.ni be placed 
intn the -ninnicli. nl InpumHoiiiy ,ired sreured to the abdoiti- 
m;ij musCuluGure romplicotions associated with lIils 
nx'tliiMl inchiik pen tontlis and luhe displaecniefll e>e block¬ 
age. C iasLrnsInmy liilv^ :i\y ^I'ukii* hnre and s.s will UCCimi- 

namlaiL" nmsi type? "f dkl The lube imiy K- k*fi in place for 

■.vcL'ks In mcKalhs, and InEiv" fei^lifflg h\ jhis fFIClhi»d L'dll hi.* 

mm in hhH by mwl ^wnen- ut hmme. 

I’svikiig di reclly ml 11 llu small iiitestiitf hv entL-nrsIciniH 
L Jtto'rLT in; y Iv rei| nixed v* hen scnmi--. condiSiHins of I he 
ujsper easlroink^linal Imel, sueh .is panmi.ililis nr miijor 
gjistne nr sm.ill htiiALd surgery, ilne pifwnl Animul* fo| In 
thfe^ Way leepurc I u_| ililI eknicnEaL sliclv iJui require htllu 
dtetsliun and are readily absorbed trom the pcjllTiiUm *md 
ileum I'iLrcrtteral mutfilitm wuiiIlI lie an alter native if 

siiiatl-tisaWvl JiineCinn was miG sali-itaeC^rs. 

■■ 


Energy and nuhien! requirements 

3 >„i ily energy 10.; laiezneul.- nl I he iLnspilahsed pnllCIll ■*re 
based mil basal eaterey requifitnlenKs (GGt.lif nr eviye resl 
mamlCninisie CniTu.y r^iuiryvnenis I %II SK I icudlipLii/d by an 



I ^ ^.4 A_i d tcxEil 1 riu il Ik pdii aig ihr-mi^Ji ibe ‘■cnlrjf nsraBus 
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l lu, -V.S C n^C-niuv tube n'uccd 1 i* pforiik nulriin i <•> l.ii frijli 

tnipLcnu 


Uhb, digiisiihlii uriil euloiK-derHc, which are advantages For 
Idling poiifiiLiatk ;ii*dfci£WL* patients. Protein requirement 
m 3 ths L sire^vi.'il :11 l1111:lI mi: Inirlier iSuii normal io ntiLimuin 
wound healing and immimiiy and |o MPiptiisJie far the 
higher rate of protein breakdown, HQWtftef; sume fcsl ra¬ 
tion ill dietary protein mas He iiidiLst'led in mrlam specihe 
COndhiL^i. Midi as thermii*: kidney ftl liver disease. 

Supple me ril a|i ii ii id iI'jl - di*:L Willi Certain ;UTlino adds, 
ineludirig Klifbuiilnu arid ilrgiillrti’. may be beitefkftll iU the 

iLuLrirional management of ctiticil-eare parteiib Hu'Ti' ma;. 
uhu be an increased requirement for w^ler-safuhk 
|ik'\ iJiattiSnpi. and /Lne maj have nn important roll - 1 in 
wiMLiid healmg. Tbi it* is furllKr evidence from the huirein 

ILdd 11 ilIeh_-; 111 j i.u i 3 i_ii 2 mi 1 a 1 .idafM.-i nuv he heiu'liL .il in pre- 
VL'iiiine the ungorng cd I liter damage which occurs Fntlowrqp 
ii i ru.Lima invulvifig ischaemia, hypovo tennis and shnek 


arbiiran factor* she tiac of which ■vanes awarding; to ihe 

• £■ a ® I 1 ■ • • • 

severity rind nature of Ihe illness •! I 2 II* t nines). In sMie 
cases, energy requirements may he belwsw nmneil heeause 
the animal is hypomeEuhohc or heeause u i- physically inac¬ 
tive as j result of Ihe inntry, 



flic vdyrne L»f food required is calculated by dhidimgilw 
luEal i licti k energy requirement C ken It by lhe energy density 
«f i he diet ik.Lj|i ml) us recorded cm She ptoducl label The 
in cal vuIueiH! required is divided into 4 f« Feeds per day, 
depeiuJi ill on previous oral intake ,'iiul individual! anitnnl 
luki-mov. The normal stomach rapacity is n«i mors I ban 
W TLiJ kg in dogs n ud 5 c) ml lig in cak Alt dietary inmsiliuns 
should be made slowly rand m the iniiial sijges nfl ndiniiojiuj 
suppon. the OilleuilUcd amptjill nf imLnciir* should he 
lipprciachfti over ■> pen-pd nf 4 K hours In DWftid vomiting, 
iibdomrnnl discomfort and iliarrmwii I nr unimaU ih;ii have 
been inapprient I nr prolonged perted*. -low rates of adinm- 
islrULioit (> 10 mimik V' are Tefoinmesi-.! .iJ 

Weigh I arid Hi'lI s Londitiou .euie should, be recorded on j 
daily bis is hi eiuble -leeaiatL" caleulation of Lhe paLieniLS 
energy requircnicnls and to monitor its prngre^s, 
Adjuscmcnts in Food allowuncc cun (hen be mack «m an 
individual Nisi- according lo observecl ch-iingw in ihi= -ini- 
maT'v hodyweighl. body eondilion and level nfacliviiv 
Stressed, hypcmei-ibnlie pa Menu use l.i i, rather ihan cut- 
bohydrate us tbdr main s«>iira <-l envrey arid mnsl eelb 
become prngnred'vci) jess .ihle Ui u-vc elueii-^e eltieienlk. 
Iligh ! v've k id '.-.irhi'.di;. dr^LL* up Ihe diet lIilhiiu 11 i : *■ |^rm>d 
ean, in laeI, uivc rise lu :;eiivms mcLabotie diitallxiEKv-' 
*.\hseh nuv lead h? rir.-jpiraknn. nr c^ildiaC fiiilisre. Hiuh-'ljt 
diets arc tlivrclbre ietsiinmeiukd and tend Ll> be illufe paid- 


Suitable diets 

lit sekenng a dkr for cntLT&l adminisiration, it is importiirl 
in LUMhader [feiL- iiiosi aqpjitopriak dicta n formula lion. Ihc 
caknic density vd the dkt and, where appropriate. Hue dia¬ 
meter i»f ihe leading tuK:..Commercial liquid cnlerai diets or 
hquidLvcd camied diets may be used For mcMt purposes 
l.k-meiiLal diets conittiiving amino acivk or ulucosc may he 
useful ifgiuuoftnrcsEhniil Function is v- ^nii -i '-Tniml. or lotup- 
pkment other diets. 

Ideally, diets for ihc critical paricnl should be highly pal-i- 
tuble, highly digestible and nulricnl den^ in nnlcr |c> Bn-^uT? 
an adequate inlake olniJlrwnfs m u reduoesl vulianif of food 

Although heiillhy dog> if»ul n.ii ealsj ean k Tnaliilanted I «n 

a plant-bused dkt^uch dirts 4 k im^nM-ihk for ihe m^iahn 
licalily stressed nnimai ;md should hr replaced by a meat- 
basod diet for Lhe duration of lhe dog’s dlnm ufiidcoftvulrt- 
cen.ec. Following injury. Ihc metabolism c*F ll^c dog lenck to 
revert to ih more -caimivarouN origin* :md more closely 
aligned v* ith thot of I be eal Thus, pfucrin ami fji ulshsilann 
is increased -am! ('.irbohycfrute is u» 4 d with d^trasmg etli 
cneney In mldrlion. plaal-ha^sS dieh .ire k>s digusLihle dun 
inMTLt»ki9wd difi-'ts jrid ljsi l'Uunc diL'cilave Upsets in the 
strewed pulieuL 


Complications of nutritional support 

Nilliiwiiiu a |iitkxL ■: d IiiulI Lk piv. .ilimi, ;ilf <1 Ininsi 

lions should be made dott le to avoid COinpllCgLioiM iriLlud" 
ing the devL’IppniLiii of poteniially serious oKtabdlte 
cknmgcmenl.v l fabk ff.Lvji. In ihc initial stages uf receding, 
vomiting mav occur due io gasLnoinliHlinal hypommikty 
jnd diinxbon may mull from redact'd inlesunul surface 
area, dec reused enzyme activKh Nomiul digestive Inn el ion 
is USLlil u> nalorcd vr iihin ;i few dkiys nf apprirpnalc enleml 
lecdLiag. 

Caloric ini»ik« h.is an important Ukvi on corr.Hle^enee 
An insulfidcnl inbikc eun resale in FFM, bn I nrerfcnJing 
can be equally dtelrinwnlal, piinuzuliirly wlwn Ihe c.irbohy- 











242 Mjfnttwi 


Table 9.19 Food reinCrodiuelicifi schedule for 
animals recovering (ram vomiting, diarrhoea or 

pancreatitis 


Pere*rti of normal daily food quantity 

1 3 3 " 

2 _M_ ~ 

3 __ jOP ___ 

Food sjm itf. taauHH i *-swiis \4-5 d* K l of * tighty Jglpgili . W tef f-r fM 

«l<)» «EJ. Aw* r*» o™ it5 fpdw ritffi M W M 


ti nice in lake k excessive. [n starved, hypomctuholk: patients, 
actiwivi; oirtnliydrilccjin lead to insulin-induced trajwpori 
of phosphorus and potm^ium into ccUs and lubficquemly. 
tiypophnsphalBEniia iind hypokalaemia. The resuOlatil 
rcnpiniEofy and cardiovascular failure could prove EbljJ in 
ndk cases, 

Other c^mplsgutimis of mitriEwnat support include 
nieetiankil problems «r m faction* related to the feeding 
tube, Tube otalnicliom cun he minimised by using liquid 
diets with fine-bore lubes, hy sieving liquidli^d canned diets 
prior lo administration via ocsophagoslonty or gastrostomy 
tubes, and by flushing with water after each feed. 
ttaasiuniLlly.. naso-oesopliagcal lubes may be regurgitated 
iuul pharynsostin-my lubes can cause gagging, airway 
oNlructioh and related prohlems Fewer HJPifiliciLtions arc 
wen wnh LH.M>filkaucHKiL>3ny cubes. 


Dietary sensitivity 


The term dietary wndifnifs describes any clinically abnor¬ 
mal response lo a particular food item and may be further 
dapyhed as either lewd IPttakvsiKv or true fi«»d alfergy 
■ihypiTwflisiii^icv), True dietary hype™nativity is an 
irnhWIne-mediated phcnomerKin whereas food intolerance 
ikmrti-i any ntber dhikii% abnomnil response to «i dietary 
•-■^nipnriLiiI. I uod hi U^Iiti ■ ilium: Linn il .uIi. from an iiripseirvtl 
u bulky 10 diueit tile loud lollcri htrLHWiC a ypaacilh: en/ynic is 
Jacking) lit from pharmactilogiciil, melabulk or Lns.iL' nsn> 
dons. Willi Lhc exception of certain apetilk condition*. the 
clinical signs associated. with hypcrsL-nuiidly rcaetiuns are 
often indistinguishable from those produced by food isilol- 
crance, and management protocols are identical for both. 

hi tihe dog and cat, dietary sctwiimly usually inacnl chL^ as 
skin or gusLromtesiiinal disease, .nidi a mum Ixr of casts w ill 
present with signs involving both systdM. Pruritus is the 
most frequently observed presenting sign, which is accom¬ 
panied by 4i gradation of clinic-il l signs associated with ^elf- 
inflicted trauma. Dietary sensitivity hiis Also been implkuted 
in some cases of otitis «xinm in dogs .and of miliary dernwh 


litis and viKinnphilic ptaqK in nii Certain forms of food 
intolerance, notably lactra iatnknmc and jjliHrmwnshi^L- 
VBti'ro|uchy ijF Irish setters, miLnily manifest as diarrhoea, In 
iiddilLon, 4i numbcT ofthitmk Gondii im* of the g 4 isirninEcsL- 

iruil Lrairl have been reported in w hich did ary hypCrscfiaLLlv- 
ily may play a rule. inriluLluig inMammatun Ii*»*kI diwaw in 
CALS iind Liuimc idiiipaRhk' dhwok ciditis. 


Food scnsitiviiy may be raodaigd with any dietary ingre- 
dienb including additives I although extremely rare}, bal 
most relictions are -caused by dietary pfODeias. In &M* rc$c- 
iiufis to ll-kw's milk and beer account for more than Jtalf the 
reported tiises. whercu reactions to cow’s milk, beef and 
veteal IhIhk or in combination) axe mosi comnwiniy 
reporter I in dogs. The successful majiiigemcm of dietary m_ti- 
sitiviiy involves ideutthcalkir of IheocfleDding ingmfiernt and 
iu dimiiution frtra the diet, By cumining ihe ininiars 
deiailaci dieiary history, it may be possible to identify foodh 
which the animal has never Gillen -lor uE least within the pxe- 
Hfloui iriLiiith) and thew" can be used to form the basis of mi 
L 5 tirnin;iinm d»eL which is "hyponlkipmk’ for that individual. 

Stieb reiiffcied (lidl should nnlaiu a minimum number of 
protein stturw which, preferably are not commonly as.M> 
cialfid wills sL-nsiiiviiy rcj^iion* BhminaEion dieH that 
have been uwid MLWwfully m dogs and C4i1s incltide chicken, 
lamb, rabbit, duck, venmm ;liuI ;l variety of flsh s|necie^ 
which are typicLilly fed wu-h miir n i;i pjc^ui or potilocs 
The elimiiidBiLin lLjl Nhmild he i^d !br 3 minimum of 3 
weeks, nJthougJL a inn I peiKxL up hi tin days may be 
necessary in s Qtm Jiniin^is to adiwvc -n compleLe remission 
of ijgns. J-ailBifL 4> respnnd wiihin i hi s time suggests I hat 
eitlier dioiary seii>uiviiy i> nut invcdved., uiIut factOTS may 
be contributing to the clinical lIimz-isc nr ilw iinimu! a sensi¬ 
tive 10 the protein in tlse climnsaLioik diet. 


During iho diagnostic period there should be fid 
ncetygiS to any otber sou rco of nutrienls, including 
Urate, chows or nutribonal supplements. 


A small rvumVr id animals will re 4 tCt to oWimereiiHy 
prepared ehmifiaticm dkis hut nen 10 home-prepared diaH 
using tbe same imgredienLs and ii may l>c piefarahk 10 use :i 
home-prepaTed diet in the initial dugjUMIk stegeg. 

rfclinicBJ improvement occurs, a diagnosis of dietary wtn- 
dlmly mny be eonhnned by challenging wilh the original 
diiei and demonsl rating 4 in exacerbation of clinkd signs 
within I 1 4 days ReiuLroductson of the elimination diet 
should result in .in improvement in signs and. at Shis 
ttufE, it rn-ay he pombk lo imroducc .1 commercially pre- 
parwl diei with the wrm ingredienls. Individual protein 
wui-L-e*. c;m then by intindaoed aC weekly intcnils to iden- 
lifv tjwHlk dialary allergjerir tihai should be avoided. Once a 

iJu^iiiisi-, Ii;lv hicirii L'^tahhsliL'i.f 1: 1 > usualls pu .sihlc hi man¬ 
age cases of dietary seir-iiLiviLy UsifLg vnmnLcrtrial dieLs will: 

sekeled prolein sources of higli digesalhlliiy. Altenulively Ji 
may be pogsable to identify a range of ^anduid puH.lut.ts 
LhaL the animal is. able to tolerate. 


Obesity management 

Obesity is the niosi witiinan form of ntalniurjihan >*>■_■□ m 
v<imp;uLi>.HL animal praciiee, with jn e>innuJ.od ioeidsnux ul 
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2$ 3J% ml dugs and 25% in cat*, Although cal* lend lo 
he nmn? dfldail regidators of their energy intake, this abil¬ 
ity may he OWfridddTk. and recent trend* Inwards I he free- 

uhni-Lu leediifcg of palatable -dry cal foods tugettatr wills a 
■more- w-’LlL-iUary. indoor lifralyk may how increural ihe fnc- 
qidevrcy 'Aiill which feline oberily is oteerod in some purls 

nfc' the v, mid,. Obesity may no 4 only rediuC# the annual's 
tiiyoyvnenE of lift but ;i number of seriow tUiuCal pmhkms 
have bean linked to the candid an. 


Conditions associated with ObCSily: 

* Osteoarthritis. 

* Respiratory distress and reduced exercise 
tolerance. 

* Diabetes mellitus 

* Circulatory problems. 

* Lowered resistance 10 infections, 

* Liver disease, including idiopathic bepahe 
lipidosis in cals. 

* Dermaloiogical problems which In cats, may be 
linked to dilfiejyHjes in self-grooming. 

* increased risk oF Mint lower urinary trwl 
disease. 

* Increased surgical and anaesthetic risk 


Obesity IV a COJLS^llGflCt of CDBfgy intlifc* CHGCHlrilE 
roi^uirdrlciLI a I SOIUt Stage in Ihc BDinHls lift. 1 luring I his 

phase, excessive energy i ntake results in ihe deposition of fab 
iii adipose tissue and is associated with an b^rtoM in fatotH 
M/e (bypertiopiiyl in the adults ot fat cell number^ (hyper¬ 
plasia! in ilit- growing andmaL Once fat-cel I hyperpJuwii ft** 
iiL-Lurred, tht animal retains a lifelong praHtpOsilion for 
excessive weight gain and it is imporhin! tbn-i food intake 
of growing dogs, in particular. ie controlled to 4 'ivqM obesity 
in the adult. The initial dynamic phase of fat tkpcrailiorrt «s 
followed hv a static phase in which the aiumnl reimuns fill 
bni its bodyweight ih fairly stable. Appetite may be normal 
or even reduced and this apparent anomaly may K- nxmfi^ 
ing lor the owners. 

An animal is considered obese it rfr bodtj^dflu is 15% 
or more above l be ideal. Breed vismdards may provide 
useful guidelines for determinant dm ideal weight ot pare- 

bred dogs. hg| are of llllle hi crcftshred dugs and 

cals. Practical assessment of I he degree tif dbesiiy involves 
subjective evaluation of (he animal's appearawe and 
pal pa I ton of Stic swbtuliPeouis fai dtfKHia. En normal 
animiils. ihe nhs should he palpable bai covered with a 
modem lely Ihm Layer offal and 1 here should he E delillilC 
indentation. ot ‘wraHJlLne, behind die fib cage when viewed 
from above. Does also Lend go accumulate fill around ihe 
liiii head and obese Gats may develop an -apron' of fai in 
the groin. Accumulation of fill in the abdominal uvily 
nausl be differentiated from abdominal enlargement due 
lo other causes, such us -uscites. gas, pregnancy or abdom¬ 
inal! organ enlargement 


Diclary therapy of obesity is aimed ai moderate., con- 
i rolled energy ratridiwL Rapid weight loss should nui he 
attempted in obese eats, since (ihis earn lead io die develop* 
Biieni ofhepatlc lipidosis, which K potentially final. In gen¬ 
eral. ii is recommended (hat an initial target weight is set 
which represents a 15% reduction in hndyweight, Further 
reductions can (hen be planned cure lb is target weigh i has 
been reached. For dogs, this degree of wdpht lost can Ik 
achieved wish in 12 weeks hy feeding 4fi 5t>% ofthu armnals 
eiwigy requirement for mninlenuix’e ut its tiirfrt weight. In 
cats, a 15% reduel ion in weigh! can be safely achieved ewer 
IS weeks by feeding 60% of the animal"* target energy 
raqui remenls. 

Simply feeding less of the normal diet b nm nscnm- 
mended, since prepared pet foods art hiilanosd EO a norntaJ 
energy inlake and hv restricting energy inlukfc essenisal 
nuirients may also be restricted. This can produce cftlitHTicy 
stales that may be dangerous or even lethal. In addition, this 
■edwii£|iie rarely forms part of j structured weigh! Um pm- 
Brjnmw, and moccus rates Lend to be low. 

A more effective smilejzy is to feed n prepared low-Galurir 
diet which 'has Itn-in sped flea I Gy fbnoalatcd to urhii/i^ wrigli! 
lifts uml L-iisurL-s uii ;nkqii;iU- intake of es^t-nliaP nirtrimls. 
This is particularly important when I be diel is 10 be fed 
kingdom. Dietary therapy should K- tombined with ?iti 
increase in physical activity (where possiblei and beha- 
vhiuiTijl modihcations wtuclt aim lo produce lifelong ihuibil 
L-ft i ii gifs jiiid. therefore, pennanml weighl loss. A protocol! 
ih r suLvcisful weigh! reduction an dogs ami carts is provided 
in Tii hie 9.20. 


Gastrointestinal disease 

r i.isinani^siicujL dbordeft are eomnKin in dugs and cuts. In 
inovi cases, dietary iiu»difie;iiiuii can form an innpurtanl, 
^yrnelmiL's essentia I, pad of managing the -condition. 
Alihiingh M?mc iieutc uusiruiniLiiiirial disorders cun be life- 
ihreiiienmg, must e;i -L--. tend lo Iv self-limitiny, uiid res|H>r&rd 
well lo sympLurnalie tTuaLmeilt. i he principle of 'boWel rest' 
in which k kxI is wiililbcld for 24 ?2 hours is commonly 
jidopl^d while lluid and electrolyte status is maintained 
ihTMuch ihe oral or paientera] administralion of rehydration 
fluids. Sabsequently. small amounts of a highly digestible, 
hi a nd -diet much as boiled rice, iish or chicken I may be gra- 
ihully reini flhJ need. In Hwitrast. dincmic conditions which 
persist for longer tftuL H weeks are unlikely to resolve 
wiiltnut first identifying a specific cause and implememling 
the -appropriate therapy. 


Oesophageal disease 

Oesophagtal lesions may occcssLlate feeding via gaslro- 
sLomy tube to allow the oesophagus lo heal, otherwise 
soft, moist or liquidised roods may be offered Pnlienl^i 
with mcgaixiiophagus should be fed from an elevated posi¬ 
tion to allow food lo enter the stomach with the help of 
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Table 9.20 Dietary franfigCftBilE of obe&dy in dogs 
and- cals 


* Canned the owner on I he n&ftd to retire tlu animals body 
weight. stressing the me duel Impfeaikstss & ilfwiy 

* the dog (x cat and sel a target weight. The fanned 
roduesw ahoUkJ mprmertl no more than 15% ol tit animaTs 

□jmsfil *wngh: 

* inricaln Id Ihn mw how long it Is likely to lave to reach ft* 
target wuiijil safety the weghij \zm can usually be achcwcd in 
id-15 iMssks in dogs and 16-20 week* in cab 

* CnlQiwm thil Jimgynl to leod Uassd on 4£M5G% tdegsj. Csf ftCfe 
ciitsf od pie maintenance energy feqiiremefWfi ai largei body 
wnighl 

* Stress? fro Doncflf^ oi leedng (he weight reduction tiert to ihe 
uuduson of an olher foods the dte&ptina and caoparaiion 

ruHSJirswl of nil who «>™ into oomact ite animal may b= 

rtirironcicBd' if Ihoy ana mcouiagsd to ingcord the MBl tJaty littHt 
iniaka on a. chart. Ii may be prntcrabki id cpfihne cate to the 

iftontfi Bd pievem supplementalbn From olhnr soirees? 

+ Adwse waiting lhe animal eartjiiJly on the same scales at (he 
Wne lifnP tvary week ar I'arviiglr and mndirege the owner lo 
re<rjr-J ilia weight on Oiq chart gijppknrf. fime& and Steady 
weight kwaas Ara more evident from tne wnighl c*|i/1 than ffOPH 
Simptis L-tiaerval'Din or the animal 

* Cftrelui immlunng n| cals during wnirphl 'cduc^Kin t$ 
re<Yjimie«u*yJ. Owners should be questioni?d &o e^inck that lood 
Intake riaLctiiis uapeclnlcms, .ind clracal Diinm rvilinri slmpd be 
pfiributftad M regular snlervala, Pcaiodc: t-anrintafcHjinnl and 
boed boctrcmienJ evaluation may aifQ bo anp p nfir 

* III salislacSary weight bss is mol occurring, Ibnn the daily rood 
BflOwife!iC# ins y be reduced by YJ%, ivhist keeping a care In 
waJbch on Ihe general heaTh of ihe animal. IF such a reduebon is 
necessary, n e#teytd be mainiamd Tor this real of ihe dmiing 
penod 

■ Wwn a salialacsofy weight toss has been achieved, ihe da§ #r 
oat sho4d be changed to a normaJ Mgh-gyeJiiy dieu It is 
fcnpOflanft to -catcuiau arid regularly reaSsesss I \m daify am-ou rfi ol 
food required to mania n me laigei weight 

■ Follow upaRar 1 and 3 months, and Ihen at siK-moniWy 
dleivafe 

* At mi ime®. g*vo fre ower adaquar# erreouragemem 


gravity. Traditionally, slurries have heejt usedI hui inuny 
c-iiscs are now 1 bought to cope better Vrhen fed a m<sie tex¬ 
tured diet 


Gastric dilatation - volvulus 

Alatoiugh cut c ■ iI ha veil dry fcw^h have prvvmusly been link ed 
lo 1 Ilis cnndaCmn in lIli^S. iL in mm thouybl I hat ihyy may 
have fen fiil^ly incrimimiiied. C fai&m disLensutn of the 
Hhtmach may k'nijIi lm:n niauIIuwl'lI ;ur anil rruiy hi. - ;lvnl> 
Lia It’ll wi4J« naptd I'lickL mnNumplion an^l escilinqyml or phy- 
sicsii acliviiLy oUyur lo the inure iif tired 11 ku;. (icncral iliLirery 
ccLuiririiLTid.iliLiiiN arc Co Iced hrlhall frcgULiLL meab uf u 

highly digCNlibJL% lEiCdB-haiiLil diet which will fflCOUfagC gas¬ 
tric L-rnpEi.ing Iind reduce Ntoliiadh dbtciiimill. Dues, paflkll- 
l .i fly ihose ac high risk, shudld noL be led or allowed to-drink 
large voIhdhs of water within I hour -of exercise or excite- 
roml and should preferably be fed away from other do^s. 


Chronic diarrhoea 

Diarrhoea may foe lirfmd <\s on increase: in frequency* 

voDim or iluidity of liie^^., but these cfoaracLerisLics xhuukl 
be cenuderd in l he context of Ihe diet being fed. H i e,.h-fibre 
diols, fur CAample, will kwJ to a marked inerea.se in faeuul 
volume and frequency ordcfecalion com pared wich 'nonmd' 
highly digolibk funds. iJiiirrhoea may be classified us 
chronic * if iL persists fur lonjccr llwm- 3-4 weeks. 

Large quantities of wvitr are either consumed or secreted 
inlo the gasirninceHtiiaal traa every day tind in normal dr- 
cumstances, approxiniaiely of this water is reabsorbed, 

from the large kntestbng. m \ relatively small decrease in 
absorption tor iaenaae in ttcretrimi) can re4idily resuh in 
inereased faeeal water einiient and diarrhoea. 

Diarrhoea occurs as Lhe resuh of einr or mure nieeham ^ns; 

* liiicrfcrencc wWi the digestion or abMirjnilHi uf nuuierais, 
NiilrtenlN retained wilhin [be inLeslin.il Iuint-Ii e^urt ;sn 
rnrttuk eflcci kadiiig to tlic retcnlkm of water snid Ji.it- 
rfaooi (nnotk dirnrhoe-aj. Qonotic diarrhoea in rnnsL 
CArtmiimly seen with nuLricLonal owfload., hut it is also 
astodawd w-nfo any condition in which itare b u duli- 
deucy nf erusyoH or entenxytes. including esuperiiie |jan- 
erfuijc an&nqffH’ieuqi (FPIk and brush border en/ynto (audh 
n% laetmej MetaK^, 

* Jttcru4ed secretion of fluid into the intestins- by entero- 
lvLl’n (seLTetoiy Lharvhwi), which may be slinvaJaLed by 
baclefial iQsms and hy tke products of bacterial! degrada¬ 
tion uf hiJe acids aiul dtoti in' fat. 

* Increased intcstiiuil pemwahili idue to in ucciu I dii mage, 
which can resuli from severe inlliimmuiiiin nr js a con¬ 
sequence uf other disease ppweaw^ c ji ardhc disease, 
lymphatic ubclnjctioki. Ill" the pure sire w lurge. fluid and 
plasma proteins escape into live- imcMimu .1 hunen, ereaiinji 
a protcin-loAtqg cnleffopalhy and dlartlwea.. 

* Altered imestinal motility. Contrary to popular heBiff, 
most case ore due to a red uaion in segmenLaiicni u?n- 
iTKlnnS rather ihiin increased perbtilis, resulting in 
sCagiiaLi^hn uf itoteHinal c^ntunK. biH'toruil proliferation 
and dcgradaiiuii of nutnunts The increased fiscal 
volume somulaies .^vondary peiistiillie crmlnicttons 
which may give the impression of hypermoiiliiy. 

Small-irttestina/ disease 

DiarrboeiL of ^nwill-intcslinal origin tends to kad to an 
increase in fhccil volume since Ibis is the main site few diges¬ 
tion and atworptmn of nutncnls and Lhis. ia turn, can kad 
in an increased frequcticy of defecation. Fide, fatty facets 
isifui-urrlwm) urt ^en when there is rmildifntion or rnulub- 
sdrpflH>ii of fill, as in EPI and scfK or her smiill-inlesliniil 
disiii-deis. Hcc;iu>e nulnents art piUKrty jhmted into the 
body, Weight 9 linS is cnnimon, lifkn despite a mil rkd3 
inc rease in appeiite. 

Diet play^s an important rok in the rnanagcnfacnE of many 
smalfinteshnal discuses, generally in conjunction with 
appropriate phurmacolopcal therapy. All hough no single 
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diet is appropriate for every condition, ii h generally 

accepted that diets for th(? mum jJCiiiciU. Ol conditions ilivol* 

vine the small inlcsJitte diculd be- highly digestible. tinve 
many diseases are likely to interfere with digestive and 
absorptive fuiKliM. In mwt dpcimelaim. therefOte. 
tiigh-Eibre diets a re tdiitniindk-alfld for the rTKinageitH-'nl ol 
EnuU-irutabml dbait, 

Restriction of did*ry fat is weanintended in a range of 
inll-iriLesLiinal disea^i which disturb I at cLis^vsLiora or 
abaorptioti, mclwlirti EPt. smsll-iritestinal buciuriul mn-- 

Jiniwfch tSIHO) apd IjrDplMffHlasia, PllKCeAtlC enyy likes 

are reduced or ahtefit wirth E-PI. whereas SIBO adversely 
iftccb bile silts, tn addition., bacterial mcrttibolisiii of undi¬ 
gested fat may prMhtfte intestine] aecTctinn and I on her 
aggravate (lie dnrthw*- 

!n sunk tusei, medium-chain triglycerides fMC Is) uoy 
Ifonn » useful supplemental source of energy, sin** some 
MCTs can he ahKOrbud intact from (lie guslromtestbkal 
I rue i ;md ran reach the circulation vii porlal milter than 

I ympliii I il l Il:i iliitrh 

■ Ki-'sineEiun of dklary fat is less imporuint m the c-ai than 
the ding and so me di unr hone cat* appear Sls fare better on 
TVwknte- lo high-fal diets 

* Mudemie to high quantities- of good-qiialily protein art 
rfieoinmemted for unali-nbeFtiiiiil distal, since protein 
malabsorption or protein-losing e-nlsefGputby may be u 
feature of some eases of chronic snLulliniL-aiifial diar¬ 
rhoea. Protein defiekney can fiwlhor COffipromire ii dis¬ 
eased uibeotiiui if act. 

* Protein is also important in rtlutpon lo dietary sensitivity, 
kuhdc most h dkEgena' are fwoieios. (iLuten, a protein in 
wheat and other cereals sul-Ii a* haftey (not mai/e), is 
responsible for a purtkhfar etitetfopfilhy of Iri-sli sellers 
in which poor ■■'eight gain, or weight loss is usually 
Kcoiiipanicd by chrorik: diitffhooa. Whore dietary sen-si- 
tivify h the cause of diafrltoea. sources, of dietary protein 
should be minimised tu nne or two i cured icnls. which are 
not normally a.wwated with sensitivity reactions. 

■ Carbohydrate digesiirtrt ;usd absorption can be impaired 
in all tortdilkfflft ih;M damage the lining of Ihc small- 
inleitiruil wall. Nevertheless, starch presents a relatively 
|mv digestive ehallenee in comparison with fat and may 
be used in provide u greater contribution to the energy 
content ul diets which arc restricted in Eat. Highly diges¬ 
tible ^iiFces of carbohydrate. such as Tice, are recom¬ 
mended. Sample sugars such as factor, which 1^ found 
iii milk, should be avoided becattre the etuynus Enquired 
for their digestion may be luck mu. 

* Although dietary (ihre is uumnwuily used in the ikm- 

specific Ireatnnl <rf iteute diarriwkai, it in generally not 

suitable for use in chronic smulll-niicsiiBiul disaarea. lit the 
abort term, fibre m;iy improve Uml ooruiilMcy, bat 
in chronic cases it may interfere with digestion and 
BbsorpLitra, l hereby further HMHiprornKing an impaired 
EpHiroirttestinol tnet. Iil parikubr, soluble fibre b-eon- 
ir;iindicated in EPI feince uliis may interfere with piracreae- 
ok fli^ne Activity. 


■ Several bjnall-intcstinsil diseases can rusuti m delwieneics 
of Wdier-solubk B-comples viiamms, especially eobah- 
miia iviLiimin IJ, 2 ) and fbluie. 


Large-intestinal disease 

Aninals with largc-inlcdmal dlnrrhora trod 10 show very 
frequent defecation and pare small qiianiick& of fueoes on 
cadi occanoo. This may be iis^ociated writh urgency; sLrain- 
iau or pain on defeculion. S he presence of hush Mood atid 
copdoua amounts of mueus are al^> cbifiictorifiLic of largc- 
intesiiikal prubkim. Although weighi low is not usually a 
feature of largc-intcHtiral dirense. il cun occur us a second¬ 
ary prahkin if appetite is deprested dt»r u I'.hLu period of 
time. 

* Dietary fibre* may hi- hunelidal kn the mjvugnncnt of 
some large-irHesimikl dlafrtioeaA. Bactjcriul fermeiiLalictfi 
of fibres within the kiTtM: nuestbic yield slwrt-cliain 
fatty aekls. which arc important for maiELteining the 
health of cells nf the LiTgt-inLesLiriul wall und promote: 
acidification of the conteiUS of the colon. The -effects ol 
non-fermentable fibre ure primaHly related fo an increase 
tn faecal bulk. This may help to exercise the sin Doth 
inuwle of the tvkm Land improve contractility and. in 
addition, may bind faecal water to produce more formed 
stools, 

■ Diets containing ;.i mot lure ts-l frtflh penricahte and. mui- 

pcrnmbk libre* ctUi. ilieref-onr, he valuable as non¬ 
specific therapy an a number of largc-sniessinal diseases, 
including eerLuin inteeiiont and ‘irritable bowel syn- 
dmtifp which may be associated with stress, 

■ Since many cusih enf coliiis and inffemmatory bowel di^- 
hk m dngt and cats ure Lhnuglii to have an immune 
compemeru, single proten source hypoalllLTgenic diets' 
may he of benefit m their manayemeM. at least in the 
initial StttgiS £>f LherapV. 


Constipation 

Ormnipaikn may be defined as :m inability to pus-s. or dif- 
IkulLy in passing IteM-iaaiisK faeoet. Retained faeces in the 
rectum Lind colon, become progressively hunter us wuter is 
njJbsorfcKd and the faecal miKs becomes increusiingly 
impacted. High-fibre diets are of benefit in the prevention, 
but not the treatment, of conaliputHin, ImtfluNe fibre 
increases faecal bulk wtidch is thought to increa*e enfionic 
motility by slretehing colonic muscles, resultting m mnre 
forceftil. oJbril kss frequent- cmUiuctionG. Snhihte fibres 
may add fmther lo faecal hulk, through I heir ability to 
retain water in ihe intes&ifUtl lumen, fibre* octvibinlng 
soluble ;ind intohlbk propcrlics may he oplimal for I he 

prevenlbn of cofiAtipui ion. 
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Pancreatic disease 

Exocrine pancreatic insufficiency 

Exocrine pancreatic ieejetkms .ire t educed or absent in 
palicniti with rxocfiuif panere-juiic imiiflkk-ru"i (EP1) resulting 
in an inability to u;jl^-Iv digest. fat ami, to ;l lesser extern, 
protein and carbohydrate in (he diet, bcaasc there is poor 
diction und malahsorpEEun of milriciirts, especially fat. 
wapiti Loss is common despite u mtriced increase in appetite 
and iilfected animats produce targe vnlumes of pule, fatty 
faeces i tic a birr hue a l 

Although enzyme replacement therapy intpfOV'ea dagcsl- 
ibilily in patients with EPI, their requirements fur energy 
anil nutrients are -still higher than in ihc mumal animal, 
Low-fat diets of high digestibility help in reduce the diges¬ 
tive challenge Gillum die gasiromiesiinii.l End and may 
reduce the daily requirement ftur enzyme reptoctr, High- 
fibre (piirtkukirly soluWe fibre) diets are to fa? avoided, 
since they inlerfere with pancreatic enzyme atdvicy, 
Requirement-* for cohnliLmm (vitamin B^} are often rinsed 
with £F3, and Lhose for zinc and copper may ibu be marmri- 
iilly imwed, Cobalamin ddieieney may aho occur wiih 
EPl hut coin he corrected by parenteral suppftcmeniiiEinn 


Pancreatitis 

The initiiil therapy of acute pancreatitis is aimed at prevent¬ 
ing i he ttcretion of proteohlk enzymes from the euxiine 
panL-ry-js, which promote further tissue damage within the 
Offfiti. This involve ii strict policy of nil by mouth (food 
and ibflitr) far 2-5 days w ith the parenteral administration 
of fluid :i.nd elect ml vies If vomiting docs not occur for 4fi 
hours. oral fteralyte drinks may be gjwn for 1-2 da^s 
before ihe gradual rerntroduetion of solid food. 

HLgh-eariio.liyd f-jil- roods j vucili as riot'., psvsMi or potatoes!, 
which haw the lead Mmiutatiiig effect un pancreatic secre¬ 
tions. may he edfcred initially in suveriil sm;.dl feeds per day 
If ihis is tolerated. a highly digestihlt, lowdat dwt may he 
offered, in which tin: pmcem content ** riiodtrawly reduced 

and! Of high hflLiLogiirjt value. I Ins type nl <lic=l ii lawful! in the 
KCOVery period of u-eiulC p-ancrarjIiLih ami may alu.i h?lp 
prevent recurrent bouts of chronic puierndt^ 


Liver disease 

Hepatobiliary disease cun lead to dcringHuenti in both the- 
metabolism mitri storage of proteins, fnls. carbohydrates and 
certain micronuorients. us well as in the detoxification of 
IKvtenlriilly hazardous by-products. Hepatic encephalopathy 
(UK) &m occur where there is either critical loss of fir nr- 
tktnal hepaiic i issue fMI 70%) or porttHyrtemie <Jhwn!inE In 
HE. ;i number of neurotonic Fubftmces (mainly nmmoTiiul 
muy enter rite peripheral imd ocrebnsl rimilalwn. giving rise 
in a comples of ueunslnficiiI signs. These toxins are derived 
mainly iman 1 1w? iihmentary (TiieU being syalhcsfed by g-as- 
Irciinleslinal flora lit consumed in ihe diet* hul -cnnuima is 


also produced as a by-product of protein catabolism and 
when amino addJ art* CM verted to glucose and energy via 
gluconcogenesfa. 

NmFtbeicu, the Kmc has a targe I'unelionaL reserve arid a 
phenomenal capacity for regeneration following inauli. 
Nulxitimriil support during the period of beputoeofllular 
Tep^irciin help to delay or prevent irreversible progression 
of the disease. I-o-r dogs, this can he uchkved by modifica¬ 
tion of Che diet in the folJou-ing ways: 

■ Adequate energy provision, non-proldn sources. 
I bis limiis utmmonia prodneciou by avniding the use of 
amino adds to provide energy uiul hy preventing muscle 

waslagCr 

* jSlcMkraie reslriition of dietary protein in help limit (foe 
amognl of ammond gcneiatod Kolb in the antt'sliini.'^ und 
from the use of amino aeids fevr gluL-onengerii^is. 
However dietary protein imakc nim be cuKfully 
balanced lomneei the individual antenaTi needs, since in 
iBiadequaie aniake will promote (he breakdown of struc¬ 
ture] ptofdns. 

* Hagli-mialiiy pmcuins ire recommended since tlkey Lend 
to he highly digs-^iiMe ;im.3 m likely to meet (be anainalT 
needs witil minimal pmdiK-lion of ammonia. 

* Careful use ulTui us sin energy source, which increases, the 
energy density of the duel and improves pabiabilily. l-kuh 
Ihraa cdfaeti are bmlkkl in i hemaniigemen t of dogs with 
Liver disease, rinee iitappifEetic? is a common problem. 
However, moderate imi remriciion is indkited in dogs 
with an impaired ability to d\gusi fat due to i lack of bile. 

■ Provision of complex eartvuhydrasm, such us starch und 
fibre, in the diei to improve giix-Lise utilisiEkin hy slowing 
down the delivery of glneose from ilic gut eo ibe liver. 

■ Inclusion of dietary fibre, which nuy ussisi in the elim- 
iiialinn of ammonia and ocher toxins in (be faeces, inhi-* 
h'm amrrwintii product km by bacteria in the colon and 
prevents cOfuslipatioji, which is also imporiam in the 
mtUMpCttMl of HE. 

* SupfilenLenEiiEmn with waler-solable vitamins <K- 
wmplewj Ln compCTisute for i-mpiiired synlhuh and 
■nereaurd. kisses of ihv^e nulrijffnts. SuppkaiHnlalioin 
with Mlamun E m&y he bertefida] in limiting ongoing 
liver disease. 

■ Supplementation with /iue, which is invnlv^d m i he 
detoxificairiun of ammonia, can help io imprnve nervous 
signs aBSodateri with JHE. Zinc reduces fibrous and, by 
reducing the availibikiiy of capper. prt.wides protect km 
iigamsl liver injury flaaodatod with copper aceumulaiion 
in the liver This is particularly beneficial in patients, with 
copper storage liver disease. 

■* Restriction df checiry copper in lake. 

* Moderate resinetLon of sodium inlflk npeciaDy w here 
liver disease itAf^ociud with hypcmlhuminnemia or por¬ 
tal hypertension, since an tmmi e inlflke tan precipLtatc 
or e.vneerhute ascites. 

Dieih for Cats with liver disease miLsB meet I he miminify 
biel'i feline icq^irernerits tor protein and essenLial armno 
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4jc ids. Frokein-rtfsineiird «li t\% are hoc recornrnendcdi unless 
lIil* disease is BCCOftipflUiod h> i HE, although the is rjsrc in 
4 !ills. Hie proLt'in eonltpu of these should be of high 
biological value and emume aft adequate intake of arginine, 
La urine and combine, Ph'Is liinnulaLed for iIh: management! 
Lif feline chronic Teuali failure maj he appropriate in Lhis- 


minority of cases. 

Must eaLs, with liver disease, piiiiicillftriy iluwwith iMpa- 
tie liipldusk. may have increased protehl RS|uireanenls and 
Kiic PL-tfui i emeii is for B-vomplex vitiuiliflS afld fat-soluble 
viLafflins Ik and E may be similarly raised. High-fat dieU 
may he detrimenNil in leknv hepatic lipidosis and in eats 
with other norms of hcpaiic disease. Highly digestible diets 
with a relatively high protein eomient, moderately reduced 
fal content and enhanced level* of asne and sicamins B. K 


and E aFe likely to be gf hynelLt in most cuts with hepatic 
disease. For oils with hepatic liprdusis., enteral iu Ne feeding 
will almost certainly be required. 


Diabetes me Hit vs 

Amm;i.ls w ich diabetes 111 HI i I US llkIVC impaired produCdtwi or 

release of insulin which may be combined with a Ltastte 
m^nsiiaviiy to insulin t insulin resistanceh Tbb resiles in 
;m imbalance in the indalnluo of carbohydrate, hi ami 
protein and is characterised by hyperglycucmin and an 
inahilily Lu regulate Mood sugar levels, Suaxssful lnn$- 
tenn manage meat of diabetes mcilitus involves ;i con'khnttt- 
(iOA of appropriate insulin rcplaccniejil theism &ftd a sui- 
table dietary regimen. Hie aim is to provide a consistent 
supply of uauiems to match the ftclmly of exogenous in ml- 
lm and. thereby achieve relatively Stable blood gluuiHC levels. 
C'orisisteney' in the feeding regimen is essential and invokes 
the slandLifdisJition of the-quantity of food jpvtfn. Lhedielarv 
content (energy density and dietary cdfttinuenis) and Che 
Liming of meals. The exerow routine, which may aliet the 

aiiimal s energy requirements, should ulsn he carefully regu-. 
luted. A schedule should be established the! as L-ompaiihk 
with the normal household nomine. 

Feeding a paiknA w ith diabetes meihius should incorpo¬ 
rate: 


* 


Timing of feeding shook] be ammgedi sueh dial rtftajdmaJ 
ubsoiption 4tnd metabolism of mOnuni.s eolnddea with 
maximal activUy of adnuniAcped i™*1nt and may vary 
with the type of insulin prupciTaiion used!. Insulins with 
4 iti luk'nciL-xliatL dural ion of action Isixh -?is ten lie or iso- 


phanu prep;irutu?ns iii dopflnd lente or proOunuK zanc 
preparations in ealsji are OOlSWIWHlIy used IE Single OT. 
where insulin metaJbolhni is faster, as twice daily injev- 
tlons. 


* Iiuaeasing Lhe number of rneab daily ivqwh the degree 
of posi-prandial hyperglycnemia nnd inrpro™. glyeaemie 
control, provided that lhe meals are led whilst lhe 
injected in-sulin is still active Em mnsL casus, however, 
the daily food alkiUnmce may he divided into two 

meak When nr-uilia is injL'Lied mice daily, O11l‘ meal 


rtiay be led at the lime of inieclitm with the second 
meal given fr- !i hours later. When insulin is jiiven twice 
doily, meals should either hr given <H injrciiun limes il 
meals duy) or addicLonully al times of peak irwulih ;w;tiv- 

ily O 4 meiils day). 


For candle diibelBCf, utodiltocion csf the diet cun help to 
improve alycaemic ccntlrol add may reduce the requirement 
fur leplacemcnl insulin tfampry; 


» Sim pk" sugars, sudli as glut use. sucrose sj rvtl hiclnse. 41TC In 
be avoided (other tiujn in the emergency treutmeut of 
hyp^glycaeima rertjJtiug Tram insulin overdenge} shire 
they are rapcdly ahs-urbid und promote wide fluctUHliofia 
in hhiLul b-ugar levels. 

■ Complex eajbohydtrates such as starch, bnwever, axy 
digested relatively slowly and result in a muru p-#du;d 
rvh?n-rtr of gbpeosae into the circulation over a period of 

hours. 

■ Ihttarv fihfL- furtbef slows down Lhe rale of digestion 
within iJic gut. lumen time fore Blows the rale of |kk|- 
prandial nulfienl upLalce. When combined with Ihv slow 
digestion of vlurch. this elfoct helps io reduce po-it-pran- 
duil glyeneiitic peaks which fiieilitaces the control of 
hhiLid gtuLLfSL - levels. 

• High-fti lILis sin i4i Id lx: avoided since diuhetics tend lo 
devuEop hyperlipidaeiiiia and other lipid-related complin 
calkutN- 


The benelitB of high-fibre, high-&lareh have nol 
been clearly de/non&lraled in diabetic cats, which are 
poorly acSapted to high-&arbobydr4jte diels. Curr'Wl 
recommendalions ara Id Feed diabetic cals u ‘normal' 
leline diet, although semimoist lodds. which arc high 
in sample sugars^ are oontraindicalsd. As with dogs, 
meal tunes aixj the amounl and type d died must be 
standardised as far as possible. 


If lhe diiikliu- jiunuil is nlsu uTxriir. which con cx,icerl\ite 
diithvle^. weight nncLuctkon muasuxL's should Iv incorporated 
into the diitbelie regimen. Diehiry lher;ij^y ftW OIh£T COCXM - 
mg dix^isy, sueh as elitfniiJL' renal fniSucV. Ikipativ dlseXise. 
gnngijsi ive heari failuxe ur clirafiic gu^trointescLnal disease, 
may tnke pricjnLy «vei i.licis designed for improving glvcae- 
itiK tnnirul, bill again, consistency iullie feeding regimen is 
lhe rule. 


Chronic renal failure 

Ckromt renof fhikrFe K RI') is a r-ebin-ely emnnsnn sytk- 
droute in older dogs and cu,L* and repmrdls ihe ifiwJ sia^e 
of a number of rertail direaw. h h 41 progressist oonditLon an 

which existing reiLiil chusia^j is in ex ersible. bul dielary rrtea- 
Mire-. L;m htipWe die dinteal sighs of klHLCnfliu uSsOCLalcd 

with C K.F Mud icuy help lu slow pcragiesskiri of the coidi- 
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tbn. Clinical sijns of('RF are not apparent unlit lii fejist 
65 - 7S *4 Lif mini tissue is <1 1 s i. roycd. 

Sure many of i Ik ctiiucal signs. related to CRF Line assn- 
dialed with Lhi: a«ri.irn illj(N,in of toxic protean cataheditem ;ntd 
failure Lu L-xL-T^e phosphorus, the emphasis in dietary i hwir- 
ap_v is mu i-ruHJilkiiUion of I hr phosphorus and protein llhu 
L ewis Ld Lhe djci, However, uuher dietary components Lu he 
considered include cateimn. sodium, potassium and water- 
soluble viiucniikv Lujetlier wilh the dietary energy content 
and tot. Maintenance of iuhhuJ li yd ration is also important, 
through iIsmj prnvisiop uf unlimited boohi to drinking water 
«■ via fluid rirpIsicciiicfH in c-ii*es of persistent vomiting. 

* bfeiury paicisplu-jnis rc-Mricri^m is an impoicani gx.irL of 
rn:m;n[einenl of CRF which should he initiated early in 
the course of Ebe discus. This helps Lo limit renal miner- 
ahsaimai and spennsbiry hyperparathyroidism. In caLu-, 
feediilrg a din taw in phcwphonis iind protein content 
has hem slwiwn lo double I hei r lifespan as computed to 
eaLs wiila CRF fed nnrm^il diets. In dogs, thb type of dieL 
has htien shown in slow pregression of renal dumage. 

* KfMrRiMin of diciiin priitciri is of clinieul benefit in urae- 
mie paLicnfeLs, Mnoe ihis minimises I he iiceumukilion of 
niliL^enous waste Associated with protein breakdown; 
help* Lu lnriit i he in hike of dietary phosphorus, and 
reduces the pmiem-relnied solute load on the failing kid- 
iLeys, i hereby kwnini ihc severity of polydipsia jnly- 
UfifL Nevertheless. c&ctfsmif protein restriction is to he 
avoided, si nee this Can resull in protein thuI nutrition in 
hoLll dogs and cals. I lie protein in dfelv for pilllCTLlS with 
CRF should he of high bfealofiK&l value. 

* For dogs with CRJ-, a staged approach lu m^napernenl is 

reeommended and early cases may benefit from phiis- 
phorns restriction whilst nucrttaniiNg a ‘n>nmri>ir protein 
miiike, Hone advanced cases which arc showing clinical 
wgns nf uraemia should he fed diets which are rc&Lrkied 
in hmh phu*phoni* and protein. Where possible, the 
depot trf protein restriction should be individualized 
aLuinling in the dug's dinks I and biwfaeviiK&l status. 

* Jhe puceniial nsks nf dietary protein reduction -lire 
greater m ihe eat than m the dog, it is currently recon- 
in ended Lh;it welt-hydniled eats with uzotacmia 
(iciereased conceiitraiioiLS uf urea, ereadninc or other 
non-protein lUllUgtniMIS cuhipuimds in hkmdl and 
hyperphosphatacmia (or hypoparathyroidism) shouhl 

be fed dieLs which arc restricted in phosphorus and iyukJ- 
criiL-cly res tripled in protein. 

* Feeding an rficrgs-dtfi*.’ dici, in which Lhe energy a intent 
is derived from non-protein sources, avoids tissue cani.- 
holism and helps to reduce nitrogenous wade produc¬ 
tion. Appetite is often poor in affected uumals, so die 
energy density of the diet should be high lo enable ilie 
nninial to obtain Its nutritional requirements from a rela- 
iivdy sm.3ll volume of food. Fat ts piirtkuliirly useful in 
i his roped, since il increases energy density nod aids 
pailutuhiliii of the did. Fof (his reason, canned diets 
duNigned to support dojijfi and csts wish CRI lend to K- 

high in fat. 


* Many cats with ( RF are hypnknlaerak; and require some 
degree of dietary p^jeassiuiin vupplemeniEatijtHi, However, 
some ciils (olkn those mod severely affeded) are hyper- 
tuiliicmoc, so serum p«3La^siuin levds should be closely 
monitored in cub with CRF. 

* Semin calcium levels may he lew,, normal or high in 
patients wilh CRF. CoJeiuns suppleniciitaiion may he 
required i n bypoculoaeiiiie individiLak. 

* SiHlium halam may he disrupted in advanced CRF and 
tystemic hypertension ean occur in huili dofj and cats. It 
is turrvnlly recomjDendcd tlui dietary sodium levels are 
either no nun I or moderately restHcted, since e?ices^iv;e 
todLum restriction may also I k detrifliaiudr 

* RfiMinremenlH for wuler sipIuIpIl* (Ikunpluj) diunijns may 
be increwd in dogs and eais with CRF been me of 
fin I uevd intake -linuppetencc). increased orinaty los^ in 
polyu/ie cares jmd higher demands during ilix: r^upemi- 

tivc pTLH-VSSe^, 


Umtiikiasis is iIn; direare which mub from (ho lunmi ikmi 
of L-jkuli (uroliths) wirlbin the urinary trad. Cryslah form in 
urine w-Hlii the CflirantrationB of iLs consticuems exered ;i 
critical level of auperreturalKHL Dktaiy factors can pro¬ 
foundly inrlucifce urolith ftmm news K\';i nv dietary ingredi- 
enrts and feeding lutteriis influence lhe pH. volume and 
solute c^necnlration uf ihe uritK. 

Urolithiasis is uu inipoi i.mi l-uunv t*\‘ fflim 1 Irmcr urinary 

trjwt Jisi-a-st-i (FLITDk partieukrly in ohsirucied cases, 

Tiadili«nji 4 illy; struvite uruLiiliiaHs has been of greatest 
importance hul .ddlough the ineideiiee lias lIlvIiih'iI in recent 
ye;irs, caldorfi Ojubite urolithiaw is now seen viiilL iiiL-ruas- 
iiiji: frvqueney. Urolilhs- which are oonunonly found m dogs 
lotlode sijuviie,. calcium oaulale. cyatuie stiul amninnaum 
urate. Mined luLuIi may also occur in sok eases. 
Various types of uro.liib may be found in hoth cats und. 
Jogv. in both spedea ammonium phosphate 

(struvite) and cakluiiL ntfktt form most frequently. 


Struvite 


Faclors which dec^reaso the nak pi srruwle 
(magnesium ammonium phosphate) crystal 
tormalion in urine include: 

* Acidihcalion nf the urine (In between pH &.0 and 
G.S in cats- and between pH S.5 and fi.O in dbgs). 

* Increa&ed urine volume to dilute solute 
caneartrertSons and increase the frequency of 

urination. 

■ Moderale restriction pi tfcetary magnm^iunt rind 
phoephonis. 
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Diets which achieve these .■»;i Is muy be usc^d to dissolve 
struvite umlilhE rn sr w ot io pre ve \ ic ncuKDw ol the con¬ 
dition. Initial reliif of Lib^EruLteiJ. e-uses ray require surgrcul 
iirterroilwn, 


ComiKiciil diets flic available which have been designed 
lo achieve urinary underbill uraium with struvite., although 
urinary ocididkro may he added to an animal's normal diet 
io Khkn the uppinpriaic dfect. Diels of high moisture 
content and high ditftttibbhty are preferred, hut water may 
abo be added 10 dry foods if necessary. Moderate supple- 
menLi i itML v.iih sodium chloride (rali) may stimulate fhinl 
and promote IrtKftauxi water in mover. Acidified dieLs are 
Tint appropriate fpf feeding to young animal* or io prtptatU 
or lacUling females. Furthermore, feeds of taurine and 
pntasuum should be enhanced when acidified diets- -a re led 

I LI L“J ? s. 


The main difference between canine and feline struvite 

urolithiasis is Ihal in dog-* 

cutfll wilh urinary tract infection. wheMaa WM feline siju- 
viie uroliths arc sterile. Ureare-prodiitHig bacteria such as 
s Lap by Locoed and Pmtetts spp, create Art increasingly aliu- 
line environment and oofidrtwns whfch Art kfeil foe the 


, sini^ite urnliiliv urc usually Hiso- 


fonnatiorj of struvite and, oc^fortaliy, other types of uro¬ 
lith. Where infection is present. prolonged antihioLis therapy 
is wcnlial in adchtnin 10 dietary and otiur measures. 
Dietary protein mlrietim may also lx- I'H.-nelkiaL in these 
cases* since ihiruduccs [lie uyailahle suhsLraie in urine lor 
ureafic-producing htteWfl*- 


urinf IhsuoJuliofi and prevention, of recurrence of cystine 
uroliths can he achieved through: 

■ InerasrniE water intake to increase urine volume. 

■ Reduction of dietefy protein lo reduce cystine eunlion 

* Altaliniwalkm of unite (with bicarbonate or viuatel to 
increase cystine snluhility. 

* Administration nl‘cnmpmiuds such as D-peiMcillanidne or 
Il-my'r^ipiiipriipiiiiiyLglyvnLf ^Ll-MPG). which convert 

cystine io a iniHT suluhlc ll mi polll'id. 


Ammonium urate 

Unite nrolliIts lilvief mostly in Dalmatians and in patients 
wilh portertyswmde shmiu. when hepatic conversion of uric 
acid fa product of purine rata holism) io ullantoin is 
impaired. Albntcin is highly soluble but increased urinAiy 
cti'.tl-i iiNi of uric acid may predispose ihe dog io uroWtil 
fur ilia lion. 

Surgical relief of obs cruel ion ray be required in nine 
eases, la others, dissolution and prevent ion of recurrent* 
of urate urolLflu may be achieved by: 

* KertriCEMWi of dietary protein lo limit purine intake. 

* Supplementation wilh potassium citrine to promote neu¬ 
tral or dlgjhtiy alkaline urine. 

* Increased water intake. 

* Admin istraiion of aDopurinol which inhibits uric Add 
production. 


Calcium ox&l&te 


Idiopathic cystitis in cats 


It is not possible to dissolve calcium osalaie uroliLlis iVj s isu 
by die tiny or any • m her 111 ir_iii~s. uibd surgery is currently the 
only mtlliod of ttrtHvjiij iItem in dogs and cats. 
Nevertheless, diifLuy nLjimpulation can help to prevent 
recurrence of lit* MiidJtWh- The goal i* to reduce urinary 
saturation with calcium ovaLiie. Dieis designed for the 
m;iiiauLiLien i of calcium oxalate urolithiasis, should pro¬ 
mote increased urine volume, preferably Ihroufti the 
addition of water to the food. Ahhovyh restriction of 
dietary calcium and osalute may be bcfleAtifll. rtfliHetion 
or only one of these components nciy iuereust! iiilcsiiclul 
absorption of ihe oilier Allhoujjh itftcreated magnesium 
intake is sometime* recotuiiKnd$d in the prevL'iiiiLm of 
cafeLum oulatc urolilluuds, care shuu kl he mken to ensure 
Shat this docs not predbpew the animal lu alfuvhc ufuliili 
formatinn. 


Cysfr'ne 

CyiUrtt umliihiasis 4.x:euis in does wiLh an inlKriied deleci 
in cystine metabohsm, resulting in unpaired reabwqjtLon oF 
the amino acid from like proximal tubule of Ihe kidney and. 
lienee, ey&tinuria. This Ie4ids Io eysline urolith formal ion 
since cystine is rehlively insoluble, pariioiliriy in addic 


For a signitlcam proportion of cals with nwwbsErucIree 
lower urinary Lracl d-isease, a fpccifk cause canned he iden* 
Lificd for this clinical sign uud the mnditifti is dtauilkd as 
■Ldicipalhic'. Although cJnicaJ signv resolve fponlaneously 
within S-7 days, many crises recur alter ii vuinble period 
Slndka have shown that the rate of recurrence cun he 
reduced by feeding -n canned diet formulated Ibr the pruU ac¬ 
tion ol iicidic urine, alilanu^h i lie equivalent dry Ibmuiiflliwn 
has mi hfipaei nn the hLi. 1 U 7 g.kal iKhaviour of the disease. 



Deficiencies ofesNenttal fatty acids, protem. zinc, vitamins 
A, E ;i ad ttfubi B^uvrpLcx vitamins may give rise to akin 
dbea&e. In addition, supplement-nikm with nipnphyuoLogi' 
cal doses of certain nutrient including vihimms A and 
essential fatty acids, have been used in the Lreulment of 
specific skin conditions where no apparent dkflary dcfidency 
e.sLsls. EsKnliaJ fatty jcids. piinicularly those of I he oimp- 
} series found in marine lish oils, a re currently thought Ip be 
of peatesl value in the maravemenl of pruritic skin diaesi *m 
associated with hypertensiiivity rvacikniB. A cliird areji in 
which die! is related in skill deu£?$£ lhai uf dieLuy sen si* 
livily which, in dugs and ljIs. is cmtiiTHinly cn;inil>jsl as n 
pruri l ie skill il iMirder. 
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Cardiac disease 
Congestive heart failure 

Congestive hflfi failure n imcmted with retortion of 
rod him and. wilif. R^iriaioti of dietary sodium is- a uaeAi] 
dietary siraLegy which h«?lp« i o decrease fluid Mention. 
Hfflil Function often ^-nmpr+>Tmiscd in cardiac failure 
end so the irsmhiiiLin io ;i low rod rum did should lilL-l- 
pl*» graduullv ilvvl't jii Iciisi 5 dbytl to iDon the kidiuys 
to adapt. 

W eight Ifhu is Hkuwon in cardiac putiHiti icurdiai- 
cachexia) as u eonsequeBce of ;l number oF ffleten. 

Patients J1C OItL‘fl anrtTiKtic uifcd IInir4ihystsrpliiisi mill-' OCCUl 

a?- a mill of reduced intertidal perfusion Portbcnnore^ 
energy requirement! may he inircised which can uodcralc 
the wifllidg proctw, Hi is etsratiiJ to ensure an adequate 
energy intake and it voliwciiry intake is retimed, uik 
form of nutritional supfkKri is necessary Fat may improve 
paluiahility and increase the energy density of the diet, hut 
high-fat diets may noi be appropn;ik m 4iII -euros. Sonne 
cardiac patterns may be obese end fnr ihero.. tan I rolled 
weigh I reduction ran help ui improve clinksl sliilus. 

Some degree of renal god hepatic dysfunction is often 
associated fthh L-tMtuc-ihv-L’ iiiTaiTt failure Diets in which the 
protein content it iiiiidej'u.Ldv rcxiriLiod _m<L ol high hiolo- 

giedl value should be uitr-iiduL-cd fer iTij cv pmimirK hut in 
Other patients Willi protean energy nkiilmilnLion an increase 
in protein intake may be accessary. 

Diuretic agents can have a inarJced ^'kvi nn irutrilkmiil 
requirements, punicuLjrly for sodipm a ad poLiiwntm, and 
muy increj.se ii.nmj.rs losses- of vr^tef-toluhle vitamina s !9- 
eompkxj. Long-term use of feus^itudu cr Lhumdc diuieifca 
rruiy cause potassium depletion u ihl may alto proancrie imp- 
ii ry magnesium Joes. Conversely,, spiferfiolacio™ tends to 
codJWrve potassium hut rodinim excretion i-s enhanced ami 
in tins rate* low-wdiuni -diets should be avoided. Low-salt 
diets dwuld a bo he used wilh care when vasodilators such 
4is eiiptopril and enalopril are administered, since these 
drug? arc also associated with sodium loss and poias^um 

ftmctun. 


Dilated cardtomyopathy 

Low myocardial concn l rations of carnitine have been asao- 
dfltod with dilated cwdica^yapartiy in same dogs, notably 
lexers, -iind dichiry supplementation wilh l- carnitine inol 


rvciirnitine or a mixiury of is- and L-earnitme) is nscoffr 

mended as an adjunct to conventional medical therapy, in 
cats, many cases pf dilaLuO cflrdwmyopatbv have bran 
linked to tauiiiw dcliLicriLV and pfi-anii taurine status should 
he determined in all case?!, prior to sLippkmrnlation. Where 
appropriate, Ike defriral diet should he replaced with. a 
faline diet of adequate taurine content and additioikaJ 
laurine supplementation should hi- provided *is necessary, 
usually for a period of 12-1# vntek*. 


Nutrition of jsmall and exotic pets 

Small mammals 

Baltic energy ami Htetitiflijilrijeirt requiiHHiiJb for rahhiis 
and rodcuis arc gis’en in Tables Y t 2l and 9.22. 


Rabbits 


kabbiis arc kiWvvTQ with 4i high dieLuiy reqairempnt for 
fibre. M<4 donwflkr rabbitf am fed balanced c&iamdtl 
pdfetod foods or course mixes which may be vapplciiicnted 
ftiih hgy fas bcsidmjf? and srniilt quantities of a variety pf 
green vL-puiahks, oamts and Incwh stilod crops. Supmiscd 
bfowung on grass and oEfaer planls may also be encouraged 
bul crass eauines shuuld nOE be- fed, 

Rahbiis have an unusual mein holism of c-ukium wbkb 
JKtsaaitelfii careful tegnlhiEbn of ihc diel4ir> - mlciuui con- 
tcnL F.Nce-isive dieiury enkniTTi can give rise to urolichiaikis. 
whereas dirtary drfdency (often t^iCertalHl by u viLamin 
D defieiencv) is a cptmnpii l-jiisc orimJ^tnipiliy with 
^sH'ciaied- skeleul and EiK>Lh dcfcvls. Problems (ran arise 

in some rabbits- fed ’rabbil mixes' became rahhits arc s^lee- 
Jivc I Seders and rn^ny reject the pellets and whole grain in ihc 
RTtLOU, Hot! vitamin and rairural suppfcnwnis are meorpo- 
mifld in the pelleted portion of the diet and rejeeikm <if \h&& 
run produce ;i diel which is seriously defieiem m caleiuui. 
vii4iiuin D and other nulrrcnts. Owners should eucouTage 
■bi; riihhn to tai all ingredients in the ration by oJTenng 
smaller LjimniitKf and rrflJrng I Ik pol only when all Food 
has been consumedr 

Rabbi ts Lend to adjust their fcKxl antake iieenrdirig to their 
energy requirements n r.d the enerey content of I he diet, bul 
adulLs are likely to rat approximately yi> fvl) |[ Ilf dn>' food kg 
iiW per day. Flee iiLcess io cLeiiii w'Aicr in howls, or sus- 


Table 9. Si Sasic energy rcejuiremonts For rabbits and rodents (ME ^cal'day) = 11CM40 ¥^ JB ) 


RiMItV 

guhn«B pigs 

Hufrwt*ra 

Gerttils 

Hats and mice 

Bo£f wfiiyfil m 

0.5-7.0 kg 

D.76^r.O fcg 


50-«g 

20-600 fl 

Mnir-firvinctf 

HOW 

J10CH? 

11000 

110 00 

110.00 

Growth 

19^210 

145.00 

145.00 

145.00 

145.00 

GoslaJi^n 

13&-SM 

145-00 

I4fr00 

148,00 

145.00 

LddUKHfe 

300.00 

165.00 

310.00 

440.00 

J40.00 

























NutW&ft of phAtt mtf 4251 


Table 9,2? Basic macronylnent requirementE for rabbits and rodents (after Tobin* 1996) 


Rabbits 

Guinea pigs 

HarnraL«rS 

OerMft 

[Rais and mice 

m£ ikcxibgl 

2-U 

1.7—2.B 

2.5-33 


2.2-3 

Pwten t%) 

IZ-IS 

iMO 

IB-22 

17—Ii 

13-20 

Fflf C^> 

2-4 

2-fl 

4-5 

HO-IS 

1-0 

Fiinfl i%) 

10-1S 

7=1 SI 

4-0 

4.00 

4.00 


pended bottles should be provided and adull* may drink 5* 
tO mlMOO g BW per d-uy, 


Guinea pigs 


Guinea pigs arc hMThisoroiJv _isnni;ds ;usd_ like JluhLat i and 
olher primates* require a dietary M-iufttf: of V i Unlli li C.. A 

dclk'iciwy tun rv.iv.ilIc 3ii i_*1 1 itiLijI mitos of scurvy within 2 

weeks of feeding 41 (belieiml diet. J hr ifiJi II type* of feed 
ure pdbted IWdl nr coaw itiMCfiA, hui these should ho 
form ilia ted specifically Tut guLftea pigs. Rahhii beds a» 

unsuitable siovec they ilrt kvwn*f in pmLeirt and ;ire not sup¬ 
plemented svilh vitamin ( , and smile products ■LLinlJLi‘1 llhl- 
cidioshlls whkll C4IU tffeUBe liver «r kidney Lkirhiiur lit 
;*’ume;w pi Snme pelleted feeds for guinea pigs cone jin 
viimnn C *ii Levels which only jusc nuert Hie minimum 

t^l| iLiiemenls and prulimecd Storage (oVCT .1 months t C;l 11 
deplete vihnnin f levels ill the food. Supplementary vita¬ 
min C' firuiy he a dm ini.tiered in the drinking water 1 1 u litres 
or I'rc'lL fruii in leafy vegetables. which contain high levels 
qf the viLunm. may be added to the diet. Any dietary 
eh;i uges shuultl lake place gradually lo avoid jListroinlcsI- 
ieijL upscL. 

Rid a Lively high levels l»I fibre are req u ired and a shortage 
cun c;ius ml- caeca 1 impaction and fui chew mg which may 
resulL in the furmai ion of liairbaills. An adequate supply of 
good quality hay can usually prevent these conditions. 
Guinea pigs should he provided with a diet lluil requires 
gnawing to pnnAe btt lanced wwr of the Mth- 

Midowluskin CUI1 prvvenl feeding, drinking and swallowing 
ol smlivfl tdrahhers) arid ^;in prove filial Within, h days ol signs 


occurring. 

Guinea pigs my cat 5-M g IflO g BW per day. FwJ tray 
hi! provided in open bowb on The cage fletfr. but iray 
become oemturn mated vricb e^cretUr Average dmly rater 

111141k? is IQ ml Kill g IIW hul llus may increase il flO ^iilvu- 
Ic ii I hinds lire led and tree uccesv Cl> wilier shun Id lie pro¬ 
vided. Open water bowls may be wntammated and kp 
inverted water bottles with a smnll sipper lube are often 
suspended from the side of the cage slightly above floor 
level. ItbsIi water should be provided daily and the 
bottle cleaned- 


fiats arid mice 

Rais and lEiiuL! lire iiilmivormis ;md will euC almncl any thing. 
I liinr iWil riLioim I i uq uiremenls are well cUx'urnenleiiL iinil 


curimieidal pdlcLed foods or course miics are widely avail¬ 
able. The bask ration may be supplemented with small 
quantities tff a varicly of foods including biscuit, upple. 
tomatoes and dhwolatc; (as u treat) and offering these may 
encourage handling by die owner. Most rats and rake w ill 
adjiul their energy iniuke so match their requirement^ but 
overfeeding uf highly pnblaMc foods can lead to <?bcsny F As 
ii guidc^ adult rals require I ft 3tl* g day cd'dry food- w-htnaA 
adult mice require 5 10 g'day, 

Free access to water should be available from small hmvls 
or suspended water hollies. Aduh rats may drink 2< 45 ml 
day and adult mice may drink 5 1 inli'day. 


Hamsters 

Hamsters are omnicorous- and although specific diets are 
available, mevst go<^d-quality rat or mice dirts will mecl 
ihe requi renienls of the ha mster. Gonuacreial pelleted diets 
or coarse mixes can be supplemented wiih IreaG loodE such 
as washed vefetablcE, seeds, fruits. cr4ickers and small 
amounts of cheese or cooked nseal. Diets rich in simple 
sugars (glucose, lactase, sucrose. Fjnuctosc) are best avoided 
and hamsters fare belter when the carbohydrate source is 
starch. \fBlucclucdDn and overgrowth of ioctfa can be pre¬ 
vented by providing hard foods that require gnawing, such 
as dog biscuits- or whole cereal seeds, such as maize. 

Mitral adults- will eat 5 15 g of pelleted feed unrd drink 15 
2 D ml of water per thiy» al l bough free bdccse to water should 

he nfl'-L'rcd. I lkkS uml Nhu-iLkl Hi 1 proMilutl in hgavy 

dixhus lli:il hilt mil ^auly oviLTlunLcd <sr ciiriUiimiinlod or 
dll.4.Tikiilively, lioppvrs iU:iy h£ usclI. SLiIu IoiilI -lioukL he 
TL’mnvtd from I Imj eauir 1c> pruvunl hoiinlin^ hy llw UirmsLur. 


Gerbtls 

Gerbils are hcrbivormiw or Bnniimwi and their natural dirt 
is based on grains and weds. sappk-mvntLd with fresh \cul-- 
taUn and roots when these are available. Comnidieial pel* 
IcEed foods or Kxd and grain diets are available for gerhik 
although adult gerbils can he fed good-quality raL or mice 
diets. Some mixes may contain large amounts of sunflower 
seeds which are very palatabte le gerbtls hut have a high fat 
and low calcium content, Gerbils may therefore: selectively 
eat sun Mower seeds m the expeore of olher dieLan.- ongredi- 
ents hui 4 in excessive inhikeeun result in obesity and cfikinm 
delkieitey with uswdated skeletal problems The diet should 
be supplemented with chopped green vefetables, roots and 
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fruit an*:! if pelleted food is gi ven, dii appropriate acd mix 
should iilw be provided. Average food consumption in lHl 
adult is in 15 £ daily, Like other rodents, gcrbdb need sonic 
hard fiwds or pkcs of % owl in their nwinnuaenl to gjiuw 
;md so prevent probkms with tooth malocclusion. 

Owhds conserve water eftkicntly through their ability to 
COftcetltPiie their urine. Most of their water requirement is 
mei from wwuknl Ibodi -iinxl from meLuholism of the diet. 
Neverlhcku, free oddh to dean water should always be 
provided. Food dishes shoald be ceramic, since plastic 
diahea may k eaten Water containers with drinking tubes 
4 it besL placed outside the cape urul should be checked reg¬ 
ularly to ensure that they are working, 


Chinchillas 

In Ll>C wild. -cfmicliillas cat a vv ale i _ni cc of vtfj-'.eLibles, hut 

their diet is CDunpwd mainly of gnattf. and seeds, 
Commercial dirts are available hat good-quality rjihhh or 
guinea pig dieLs are also- suitable. C'iLKxl-quuliiy hay should 
be available ati fihtium and the dirt may by vappieinL-nL-ud 
VA.ilIn small quantities l«I dried IruiL HUtl, camit, washed 
green vegetables and fresh grass. However, supplcincnis 
should be provided in moderation lo prevent obesity, 
hloaL diarrhea or oilier j^htroinLcstinal upsets. Some 
hard foods or objects should be available to gnaw uiul pre¬ 
vent leeth malocclusion problems, 

Adults may eaL approximately 30 g day. Free access lo 
water should be provided from hanging water bottles 
although il may be advisable to ofTcr an additional water 
dhh until lI k animal is used to drinking from a bonk. 


captive ehelcmijps ;irv a common cause of shell defects and 
hypnviianiinosis A vitamin mineral luppkneiUilufi is 
Ua-Ually required. Newly hutched tortoises slart lo feed prop¬ 
erly once the yoHk sat has been absorbed and mny be offered 
a variety of finely chopped fruits. vegetables- cold hard- 
boikd eggs, sprats, day-old chickv and oilier khitdct of ani- 
siial protein. This should be supplemented with vitamins and 
minerals and men Is should be offered twice duiiy. Juvenile 
and adult iciricKisev may be fed the same range of foods bui 
they do ant need In be chopped up and they can he housed 
outdoors in summer, with access io grits* and other plants. 
Food imakc is reduced or will slop for up to several weeks 
prior Lo hibernation. which occtlft when am Men! tempera¬ 
ture UJld daylight hours been: lo decrciiwv All hough most 
water rcquimmanli arc met from ihcir food- lortcnses should 
be provided wrtb regular acces* to water. 

Young lernpins feed in water and their diet include 
small msec is. small emalAceans and amphibian ^ jmd 
larvae. Adult terrapins eat amphibian* and fish m the wild 
SO III captivi ty, whole fish ur chopped pnrlions of whole Hsh 
should be fed to prevent nulriLionnl imhaliirteH! I lerrinjj. 
sprat, whitehaiL. sardines, minnows, fluid eels,, tadpole* or 
frog lets, fresh prawns- shrimps and snads are all sinl;ahte 

foods, JE is abo possible lo feed tinned cal or dog foodfc 
hard bailed eggs, cheese.earthworms or fresh lira or kidney 
Tubbed in ii vitamin mineral supplement uocuMLnially. 
However, feeding should Luke place in a reparate container 
fitma the normal li ving quarter? and the amouriL of food 
offend at -any one Lime should not exceed limit which can 
be eaten within 2ft minutes. 


Ferrets 

Ferrets are essenlially carnivores with high protein and fat 
requirements High-libre diets should be avoided. Pelleted 
die'll for ferrrts are commercially available, olhcrwase high- 
qualily tinned or dry cat Comte may he fed. Dog foods are 
not appropriate for langdcnn reeding. Whole cavuuef 

(ranee, ruhhiK, day-ftlil chicks) ur chicken hmb may OCCA- 
suinally he offered In provide vanely rtr In suppleinenl the 
diet. Mans ferrets will eaL utJurr I nods and -anal! quanhEies 
of raw earrol Or apple, Looked iheaL. dined fruit and Taw 
liver luc i be offered.. 

FlkkI in mkc in ad alts may be 2ft 41) g per day and work¬ 
ing feirets are commonly fed twice daily. Food preferences- 
arc established early in life and some individuals may resent 
dietary change. Water intake is. approximately 75 100 ml 
per day. 

Reptiles 

Chelonians 

Land tortoises are herbivores or onuuvorec, whereof Cctti- 
piiia are mainly carnivores and Kavmpen. Feeding erter* in 


Snakes are ranuvoraiB and in captivity will cul rabtnts, 
nl 5 t mice, gcrbils, chkcks, artfawornu, fish, fljnphihlana r 
lipurtte or even other srwikcs.. Hie whole carcass is fed, to 
provide u balanced diet. For humane reasons and to pre¬ 
vent injury to the snake. food is generally offered us dead 
prey, wfakh may be freshly killed or thawed from frozen, 
Certain typo of fish. including: whitebait. hii* high thsumi- 

hLiw aLiivily imd pru-lon^ed feeding wiEVh^uE Lhuimine sup- 
pU. a hienLaLi«m can result, in lldamiaie delicieiicy Water 
requirement of suiikcs arc low hut waller shmild iilw.iys 
be provided. 

T lie tj iknllity of fiKxl ahd I icq uerley isf teed.ine depends on 

Lhe bodywdghi urwl surfuce area of the prey. For example, 
small garter snakes may require feeding on u daily basis, 
whereas a liirgc python feeding on antriopc may only need 
to feed twice 41 year. As a guideline, adult mike* should be 
led us often as is requires! Eo maintain normiii body weight. 
Snakes may nc^l tut tor Umg plthxIs tv\ time and nlllmugh 
I h L\. is Ti-nrrnal ;il cerEain liniL 7 > nf I lie y en t cn before ii slo ueji , 

I hi® can re- all in iciuiiiEi^iii. Keeuhir weiglliilg is advisable 
iind es-oesiivc weight Insv may iridjcale lliat nuLeilioaial sup¬ 
port is required. Fluids und easily assimilated foods can be 
adnumsAened by stomach tube-. 
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Lizard's 

The range of lizard* kepi in ap 4 ivii^ urt insectivoifc*. cat- 
nivorei,. herbivores. fruigivorcs nnd (rmmvnres and curise- 
qucnlly. eat a wide Yiridy of food*, Some species may 
change their feeding reqwrefltenW as iJuiy mature. 
Iruectivofcc (geckos* chunekon^ ifcaoM, armies. Inoertidsl 
feed mainly an mcalwofi™. silk tHihIi larvae, crickets, 
locust. wingless frat Mies. However, these insects are rela¬ 
tively deficient in caleivitl and ihe iriseets thenudves must be 
led an jppropriaEe miiniiomil supplement tu ensure an ade¬ 
quate intake nf suppLumenB in ilie lizard. t oiautum iguana 
flic usually fed vcfttUL'hl&k Am, chicken, pink rake or dog 
Food, Mondlart and lug ms eai raw eggs. mtiL, dog food or 
rodrnh such us pink nsioe, mice or rats. Biotin deficiency can 
occur due Ni I he avidib emiteml id raw eggs. Vitamin and 
m ineral. suprlemMiiiaiuni n. usually required in diets for cap¬ 
tive li/jinls. All lizards si Lou Id have access to fresh wain - . 
Some, such js Ltiamuknns. will only drink from water dro¬ 
plets liti plant* and ii is inipnrLuiiL Ho mist ilie tank several 
tnne^ ii dav. Most lizards- should be regularly sprayed 
with water to pi even t skin problems associated with I dm. 
humidity. 


A mphibians 

Amphibian spueies include the frogs, loads, salamanders 
and newK. \Um adults are lei restrial hue return 10 ihc 
wuur to breed and ilk; Imivul stages are aquatic. Adult 
amphihiiirLi are canlivnruus and since feeding is initialed 
by ilie movement of prey, live prey is usually required. 
However, some specks may adapt to feeding on dead 
prey, me a l. turned dog food or even commercial pelleted 
dieis. Row meal must he supplemented with culntim (in 
mg g of incut f Captive amphibians should be fed Iwkc 
weekly. 

Adah frogs and toads feed on insects- such as fruit flics 
enckeis and mealworms. and large toads will if!so eat mice, 
Aquatic species may eat lish und prepared li*h diets, 
Salamanders cat carUiwanES, slugs,, hired;* and prepared 
fish diets, Larval stages ure herbivorous and feed Oq algae 


initially, or Ibnd sprinkled uri ilic water. As they mature, 
nqualte prey Ismail crustacean*^ and ihen larger insects or 
uuuuk; art eaten, 


Ornamental fish 

One i?f dk- diflusulLics in feeding ornamental fish is that, w i l h 
ii few exceptions such as the goldfish, they ate rarely kept in 
ii single species environment. Anatomical differences and 
variations in feeding strategics complicate die formulation 
uf ;l single diet which will meet all ihe requirements of a 
mixed community. which may inelude representatives of 
herbivorous, omnivorous -ark! carnivorous hsh species (see 
Table 9.21). 

An adequate delivery of nutrients is essential for the opti¬ 
mum health of the fish, but In a dosed aquatic environment, 
overfeeding and poor dieL formulation cun taw a detrimen¬ 
tal effect on conditions in the aquarium. Waste, in the form 
of uneaten loud, undigested food and the excreted meLnbolc 
breakdown products of protein, will direclly pollute the liv¬ 
ing environment and cun pose a serious threat lo the health 
of aquarium fish To minim ise the risk i^po!luik»rt^ndiieed 
stress, the diet must be puktabic, easily digested, nulriliod- 
ally balanced and of high biological valnc, A number of 
commercial diets are avid table for otmiacfUlal hsh. 
NuUitiofially complete diets are marketed us pcflrts flakes 
and granules and ocher, complementary, foods include cer¬ 
tain pond foods and frozen insect larvae, bloodworms and 
cockles. 

Incomplele foods should be led with sore and although 
they are useful "treat*' for Aquarium lish, an excess w itilafce 
may result in dieUiry bnbalniH. Live iqimlic food, such us 
Dfxphmt or Tu^r/ivv spp. t is snmebroes offered but may 
represent a disease risk nut prefrown packs me considered 
siller, Fist kepi in an established pond rrwiy few! on (he 
pond's mi I oral flora and Fauna, so complete diets are reltkrro 
required. Specks winch are IcefH in relaliwly bare display 
ponds, such n-; koi Liup, will require a complete diet, 

HI (he dniflplete diet* MViiiiahk. Itiike linriii.ifls i lifer versa* 

hliiy in that (hey can be floated on tbe wutef lor surface 


Table 9 23 Maintenance feeding requ.nement of free popular species of 
crnamenlal fish (after Panneins and Earle, 19§4) 


Fish species 

Fish size 

iah) 

Mainlcnance Iceding 

requirement 

i% QW foad/day) 

Maintenance feeding 

requiremetil 

(mg foDd.'llish. dayp 

GoHJIigh 

3 60 

040 



4fl0 

0?0 

11.50 


0.10 

P-30 

25 JO 


i 1. W 

020 

■9 30 

Men leirfla 

o.te 

1.90 

3 90 

Leccjurd rianiD 

o.ai 

fit 


-ribenslfl 

110 

<10 

<1D2 

Mixinhyhl gemarn 

1.90 

< 1.5 

Si 28.5- 
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I’eudm at ssHbmcqpod lo *ink slewt)' for middle and bottom 
feeders. Since 1h* hikes are easily broken up inlo smaller 
plfitts, titty pmviclir .in t“%vdfent shuck- food few u range of 
spcL-ii:s iliilI siais of fjsh Crraaukg offer ]ov.a kuching of 

11 uLri lt 111 v Hhjl-jusv ih^i r surf IMG BfCa 10 YVJuiM IHLlO L* Ib^ 

and different jrnunuk sizes jnd dengues may hr used la 
uit|xcl dilTcrL~ikL groups gf Ash in lIk iLquuriiim 

As J gftittrel guLdL'IiiiL-, I ask Lirpl an ji COfnEJlUnity lank 
should bt: fed lo k:-u IWLh 4 -ir ihrw; 1117 *,!% Mr day, This 
allows dow inspection of bofh Ihn Hah and tank on u regular 
hisjs. feeding Lo satiatum involves die cciLiinujous addition 
oI'mykiII amounts of food Lo LIk oqnurium umiJ the Ash stop 
feeding eagerly iind normally is achicsed in »i few miiiuira or 
Bess, depending on Ihe tank size and slocking density. 

Il should he empliiisised that pollution from fiitfcgtntHki 
waste ii wnsiderabte threat to the health of Jish held in a 
doied water volume. Cor reel diet formulation and feeddns 
njjpnH'n can bn prove protein utilwaLion and help Lo mini¬ 
mise potlulBCWL, hut water -quality should be maintained 
through regular water changes or, in tire larger aquaria, 
ihmugh ilw ils^- nf lllicr *yvtem* which must be properly 
mairtlnincdr 


Cage birds 

ftwAfrmr bird speck*, such as the canary and zebra lineh. 
cal 4i wide variety of insects, I'ruil and small seeds to obtain, 
■ii babnccH.1 did. in Ihc wild. Captive birds should he fed a 
mixture of weds and fruil which mimic lire bird’s natuml 

loading LUtklogy. Similarly, /i-qffr4T<'ini 1 birds, such as purroK 

hudyuTigar*. cockatoos. eoeksttels* mnciiwa and piimkeeis, 

Mark out ,i natural diet containing, a Hide range ol insects. 

1 1 ail arid Kftki, hut in eaptmEy they are commonly fthil 
only seed mis.es wlieeh are ctHnfHreed prL^U^minanlly til’ 
sun RiiWlt ■•eed.v dial jitu high in fa I hut Inw in calcium 
and. vitamin A. I Ins I vpc of dicL may predispi?se I he hird 
lo uhttiLV he 1 nuIJitiuiLil disorders and ilk: piuhkm is com¬ 
pounded in semw individuals llul IH'loiHc addicted to sun¬ 
flower seeds. 

Commercial diets formulated to meet the needs of differ¬ 
ent types of bird are preferred to hornc-rorniuEaled diets. 
All-seed dieLs are unlikely to he nuLricionally complete for 
birds und careful vitamin mineral supplementation will be 
required Although commercial,. balanced dkts need no sup- 
pkftKfLlalkwii supplemerHury I nods such a* green. vegetables 
(klVucc,. etiickv.ccd* pirdey, watercress), sprouted seeds, 
root vcfctiuhtes, fruil (apples, plums oranges, gmpes, is>ma» 
Iocs) may N offered in pwiefe variety and* ill hQffltt-ptt* 
pired dielsk nulrUiOnnl bubim. Thctt fuLitls nifty Iv milled 

with ci-H^kud egg, etuL'k.L'ii, cJijoum: or milk. MillcL sprays are 
often led lo -IlIilI I bmlgcngars, hul if soaked in lint Water 

bPlI left I'nr 24S hi hits, Lhey can provide a useful toy and 
fond for vtHing hudgefigac's and CfllUliCL 
Snfcalt bards have high meiaholie rates and energy 
requirements, so it is important LhaL a continuous supply 
of fiKhtl \jy available. Empty huslis should be blown from 
ilie top of ilie food on ii frequent basis to avoid mistakes in 


judging, how modi I ht: hjrd has actually eaten. Food may 
be provided in seed hoppers but young birds may lx- fed 
from the nf i Hu cape until they ure familiar with 
alternative F«din( systems. Fresh water or milk and 
water (far breeding and movlling birds) should be iiAuil- 
ahle at all iirons. 

Tw O typ« of mineral enl, insolyhle and BOhlhle* flJC 
frequently olTeied to eumpuiuun hinds a-; u dietary supple¬ 
ment. Insoluble grit, sueh as quart/ or oihuT forms of 
ft! ku, icmojiu in the pzzflud where it may a&aist in ihe 

mLvkaiiiieal digpst inn nf Ibod 4ind. LhtlS |a inpfWG digCsLibil- 

iiy nf ike diet. Soluble grit, such its oyster shell or cutkle- 
lisk, is usually completely digested by birds and provides a 
taliuihlv suppkmcnlary source of mine rub Including eal- 
eisim and pbtwphmH. However, ovcrsuppEemcvYLation with 
irisnluhle grii is pfttenliflJly hazardouB and may lead to 
gizzard Lmpaeiion and even lull de-ulli. Cnmiri.es do not 
appear to nflfid insuluble gni m ihcir diet but a source of 
soluble grit is camuIuJ. 


KEY POINTS 

* Proper nutrition i£ essentia For She maintenance ol 
Oplimum bMih. wfttbboing and adfwiy in all living 

-creature?. 

* Each species has its owm sp»1ic nmlrierrl 
raqiorements, 

* Seme Iris sieges require special dietary 
cofiaidaration. These include growth, gestabon 
and lactation and old a eye. 

* Water can be considered a nutrient, as the body 
cannot Survive without it. All species sriould have 
CCsrrlinuous access lo fresh, dean water. 

* For dogrs and cats, a balanced diet is best 
achieved by Feeding a complete Food that has 
been lOfmu ated specifically for the species, at a 
given lire stage. No extra supplements are 
advisable. Htome-prepared diets should not be 

* Partcular care should be taken over the nnlnlion 
ol exolic species, providing a wide range erf food 
hems and vplamirv'mineral supplements as 


Afl animals should be fed to maintain optimum 
bPdy^eght - (he ribs should be palpab^o. 

Many rn«K§c»l oondriions will ru&pond to 
mixfriicailon of some aspect of the diet and 
nulfriicnal support is particularly impodanl attunes 
erf illness or other Icwms ol stress. 

Many nutrients are now known to provide health 
benefits above and beyond simple nuWDn, and 
are known as functional ingredients. An example 
is vitamin C, which has nurtriliGrTal properties but is 
also an antioxidant. 
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Genetics and animal breeding 

S. E. Lcftgand L, Daniels 


Learning objectives 

After simfyitig (his chapter, stwkirts simiht able «>'. 

* Ifcllflif ilk! icrins ;iiuiimi nk:. sesL dhfMBOBOiiifi. gene. 
tk.MiL' locus, allele, dominance urul recessive* episLa?.is. 
huma/ygous- and 

* DHcribe tilt tfCfUL'iuxc of DN A. 

* Explain X in&ctivaliaiL 

* Dncnbt mitotic and Miotic rail division. 

* List the- Ji ITerenorc between nutcHk und meiaEiv cell 
division. 


GcucIke i* the science nr inhenEuncc, i.e, ihe sUidy mf h<m 
chancteriBLia are p-nssod on from parent* tn offspring. 
Tlhtfse chaiarteriBLiJcs may K" Che colour nf ihv eyi£*„ lype 
of fur or Lhe type of enzyme that is produced by ;i cell.. 

i ii^nchc iffdoniKstinn l-^ IoCiiE^cI on Lbu LhnimmsmnL's in 
I hi,*- or II iLi3clcus. ( 'hniniiiMiiiics iirc u-^uialK tiOilsLiJcred m 

pairs beta us? hk 4ladi p^nr is inberiwd froiii i!iiL'h ptipeiiE. 

A thFOtttH y M.iiili* pa.ii is akkc Lind ll'iurVt lii-l said lO be 

hull’ll, hi U£LIUS. 

* I wo of eIilt l-Ii miiuisuniLs arc called the sexchiomoiDinK 
arid af e dtsiglSilLtd X and Y. 

* The female hai iuo X chromosomes (XX l and the malt 
lias qh X and out Y difmoftOfiK- (XY). 

* The erthef chromosome! arc Galled lhe huIosocihs. 


SUPPORTING DATA 

Eatih species has a characteristic number of 
chromosomes. Fa example, Ihe number of 
chromosomes in Ihe cat= 30 (Fig. 10.1), dog = 70, 
horse = 84. II you were 1o weigh all the chromosomes 
in a cefi Irom ea£h ol the species you would lind lhal 
the weight was more or less the £anf». They all have 
roughly the same amount of gonocic material, but ii Is 
cut into a diltersrt number of pieces 


I Iw.’ dirnnkiisOnbi’s arc loih| , m ivj-d hi clarOiiMlin LibruK, 
w hich arc I>.*■ 11|i ieioIlm.'ieIl'** of iUni-sv ri Ikui u>. k k- mid (L 3 .NA) 

and Bswcuilfd protein. DN.4 has a unique hlroeiurt. It cob- 
iisli of two brands, joined together rather Like ;i ladder. The- 
'steps of the ladder are formed by two bases, either adenine 
(A) and thymine <T) or guanine (G) and cytosine (Cl. A 


SUPPORTING DA TA 

dna if, on one stole of the taHMvrthm is a sequence 

of, for example AGTAACGQC, Shen on, tfte other side 
of die ladder ihe sequence must be TCATTGCCG. 

The structure ol the bane pairs is such lhat they 
cause the aides of line ladder to twist, forming a 
double spiral, or double helix. The DNA molecule is 
then very Sightly folded and! coaled la iqrm lhe 
chroma tin fibres of lhe chromosome . 


always links with T* and G always links wilb C Thus lln; 
stops of lhe ladder are ;• sequence of base paira and il is this 

sequence which forms ihe gciies, 


Genes 


C i'- iiL's arc |>ii rtK'uliiT $equtnets &\ hast pidr> iilouir iIilt l Iuh i 

tlruilurc til IJNA mod lL as ilk: fitnc* ilia! code for lIilt char- 
act'firistk ill I lie cdl Lind hunLi: (he individual. gene is 

UkMiicd ill u piircKubr pushimi on eIic diromosoitiL-. E his \h 
hJiilkd ilk jk'hi-' Iul'u.m. 

The yirihzs 1 hi!I arc Ilh.~jIo.I oil lhe vjx chnfflVUWOT<$ 
are mi id io l?c ^s-linlk^d (k-hL's. 1 lk:rc ii ri: many iiiutl' 
uvOl's l'iI Lhe X LhKMl'iOMiniL 9 I him ill-.' Y chrnmiisiink: so 
that ses-linked I’L’Eiir-* are mute hke.h to he un ilk- X Lhiiri 

the Y. 


Genes Lhat can only be expressed in one sc* are mi id lo ht 
^x-lliflllei genes. Some genes or gene combi ikarium-*, ant not 
compattbLc vmiIi Life iiikl arc said do he Ifikial lutiurs if an 
individual receives sueJi il uene or genci, 11 Li I irbdivtduijL dies. 


SUPPORTING oa Ta 

■ Sen linkage the 01*06 CGOl CCHOUr fline in iM 

«n. or me gene Tcf haemophilia a in lhe dog arc 
examples of s«-iiink4id genes on the x 
chrpmpoMmes. 

■ Sch limited! ihe genes associated wllh milk 
quality are ses-iiinikcd qenft=; he^aAJi&e, aiitiouSih 

ihey are earned by male* arai females ihey cari 
only be expressed in the female, 
v LeUtnal genes: the Maoji gene for taille^sness Is 
ciominanl ard in lhe homozygous state, & retbai 
and the embryo dies In ut&fa 

■ ■ 
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Domestic COt.Jf.lJi foiiui i.} 



Ur- m i V' mu.I chimna»rw campJnnrTVI of a kmalc ol. {Top: Lnr)iM)iv: toriwir iprnd.l 


Sex chromosomes and X Inactivation 

The X ctimnmnlAe b often miut of i Hl: Lixpcsi ehtumo- 
bduhh and came* a number of few thuL tn imporLuAi m 
ih-c i.in.y-in-<l 4 i} mutiihtdi-tm of Che tdl. Since Amalia haw 
Iwo X dlrfrmo-iOffi&i and males have one X GhnrakOBontc 
(jiTK.S nne V LliTLiinLWLiriiL^ Ll follow* ili-.ii females must 
rL-LL-iix.- iwiLir the number oT tho*e genes Lhafc are curried 


Hi I he X oOrn pund 1o males, Ifl nr dux Ui L-ompensiilc fttoT 
111 is, Orth lint: ui Ow X chromosome^ Jti ftadl Cell of J 

female is jLiiviiicd. Uic other X chromosome becomes 
highly contractHl ;md iihkl of iJic genca arc inactivated 
licilI non-ftmctionaL J it some cells thin contracted X ehro- 
naoeaeiK as visible in ihc lindens as h small dol and is 
known u the Barr body (after the pmon ivho first 
described iO or the sex dvromalin The Y thrnmusLm' 














Cett rtptvation 259 


h usually quite small and carries ihc genes Uul code Ibr 
maleibcsi-. Vif) feu otter JCT1OT art c-jfrscd tin the- Y diro- 

lllLtSLIlril?. 

if the di romoswmr is da.Tft*(*d at ilw site where the gene 
is loomed -md there is rmspcpaii. i.e. the sequence of 
pairs. is not the ^mc as it was Wore, then one of two Ihings 
nuy ha|TKpen: 

4II The sequence it so different lH^e the code no longer 
exists and so the Kt ,nL ' a * destroyed. 

(2) The sequence allows laxliug fur die characteristic hut in 
;i sltevtly different way, i.e. (hen is n gene mutation. 


Alleles 

Alleles are just vlighlly ctilfereHi versions of Ihe same gnM 1 - 
They arise betunse of small mutations in gene? which ntkk# 
Ihcir wded rawa-saj^e slighoty diJTcrem from each Oliver. Tfotrt 
c-iin he any nunth*.'* of pinna Lions, and therefore alleles, buL 
an individual can only have a maximum of two different 
5i|Idn in ii cell- This is because alleles have ihc nitvC Ithrus 
5ind there are only two ftod in a cdl for a gene, one on e:u:h 
hnmnlnpnus pun of chromosomes. 


The gene locus is the gene ‘-address' on ir>e 
chromosome. Each gene has a diHerwl address and 
cannot 'live' al another address on Ihe chromosome 
(wtiicb can be thought of as a Woe* ol flats wHti a 
senes ol different addresses). Sine* chfomosomeB 
come in homofogous pairs IIW4 will be two ^blocks erf 
flats' with ihe same addresses- in each. Alleles are 
members of 1h* sum Family which live at the same 
address, but only one allege can be 'at home at ihe 
same time. Thus, even atltieugh there may be many 
members ol the family (i e. a whole series ot alleles) 
□nfy two alleles can be in ihe cell at the same time, 
one on each homologous chromosome at the 
appropriate locus, 


Dominant and recessive genes 

If there are two different alkies un a cdl, it mi&tt be expected 
chili berth nJkbes wuld he expressed. In fact this -docs h„ip- 
pen in many circumstance* aiwJ tlw: fittics arc so id to be 
codomininl [c.g. I he gene* easing for btood groups). 

However. some nlkles are only expressed if there are two 
copies of Che same uEMc In the cell The* are said to he 
rectfwivf genes. i ienes Lhai lubi lx - expressed when only 
one copy is presem and vs hich can suppress the other allele 

s;iiU TO be ilacninii ill cents. 

The cli iTeTen I aciiaiu of genes are symbolised by a capita] 
letter for a dom'unajil gene and a smnll teller for a recessive 


gene- I or example, the gene for Mack coat colour m the 
Labrador U dominant to the gene that codes for hmvmi, 01 
an animal Jlis two copies of the same allek it is said CO he 
fecpniiwjjiniis for that allele If an animal has lwo i|i(Tcreiit 

alleles then it is s;nd to be kctHVZIglDB. 


GENE NOMENCLATURE 

IF fcHacfc is dominant 1o brown, then tha biaefc gene is 
designated B and the brown gane is designated b. 

A &lack Labrador can have either BB or IBb pits 
because 0 will suppress the expression or the h 
gene, However, brown (i.e. chocolate) Labradors 
must tK? rn because brown is reoe&stvie and can only 
be expr&ssed il iwo CQptes of the allele are pfriOflnrL 

* Phenotype external appearance of Ihe animal. 

* Genotyp«; ge-netc make up ol the animal. 


Epistasis 

Sonic genes can supprt^ tJie ekfiressieu of other genes that 
ure not their alkks* i x- they suppreoa the effect of genes- on n 
different locus le k< the albicKs gene Nocks, the expresaion of 
ii || the ooiU-ccNlMif (ews). The* gnu» are said to sh ov* 

c pi stasi s . 


Cell cycle 


When a cell is carrying oul its minnal fuiutioiuu it is said 1o 
he in iakrphiiw w <J I (G sinnds for ‘jpp'y. Ii ii wants to 
rcplKfutc itself iL has to lirM *ynlhesirt n™ ge«tk materia I 
ajid this is called the synthesis (w S) slag#. Thif i-^ followed 
by a resting stage, t ailed Ol nnd then |h*rt ** sepafatioji of 
the new gcuelk material into !h<? tw o t«w Lulls. Hi is id. the 
nuctear division V| pliart- I li^ iwt> new cel Li ca n then get 

on with I he IT l^^hs sn ihcy are iigaiih saint to he nl IlhLCfphase. 

There is thus a cell cycle (Fig- 10-2.) 


Cell replication 

Mitosis 

When ii cell repjwatos, ii n imporumi ihai ihc gartiiC nwaie- 
rkil replicates tjwctly. otherwirt new ctlh would not he 
exactly ihe same as ibe origjiuU. Many lvIJs are eonLinually 
Tcpli^iling (e.s?- ##lh iTum the lining lk!' Ltie iniesiine) and it is 
impurLanL LhaL Ihc new -cells Cl ii early on the job of tile old. 










2&0 Oeroeri'cs anrf janiiwri tmed^ng 



Fi& In.’ The «ll C)L'li. 


The actual sepiLiijiinfi \hii jieneiic nviitcriii.1 to the new 
vdh is u. dynamic pmxns hui I'm |hc pnirp**sc-£ oF dc^cripLim-Ji 
iL llUiS been divided iniu fum sL;l^- 

■ PropflUftC. 

* MetLLphasc. 

* Aiupiliufc. 

* Telophase. 

We/OSfS 

A different Lype ol cell division is itaccx&iry For ih«->sc cells 
iTuil ure going to develop inic* gjutKta (ov.n -and ipemi). Thus 

is- Kilted mcioLic diiiuuu., ;ihlI its si.i^ys lire 1 sipnil-iiT to these 

of miloLie division. Hotttvtf, ii is :i linger iind more com¬ 
plicated process because the diromm^iiii^. |o he scpii- 
niletl into different game to. an sulIl ;i v.ny eIuii the total 
number is reduced by hulf mhl yet ihere is si ill one wpy 
of cadi pnir of a Licks, Unit was fweseni in the iwenl cell. 
In this WHy, when the two t a. me its fust ;ii IfcrtiliAalion lo 

Form I* zygote ¥ the new individual has Uw: ccntei number of 

thro mono tries nnd the right combination oF genes, in ordm- 
thaic each ceM can do at^ job. Thus, each individual receive 
hull its L-tirnmnsorwes (and hence half the getici) from one 

pafuiiL and hall" from the other. 

inuring ihe singe* of nxkdk division, new D!S A. is synilit- 
sisect in I he S phase of the cell cycle, as with mitosis*, and the 
n*w thmnn?yjm« At? held together at the centromere*. 
Hliu'lvlt, iI lc pniphiK in meiosis is much longer than in 
miimis. 

-- 

DIFFERENCES BETWEEN MITOSIS Am 
MBOSSS 

* In meictic prophese Ihe homologous 
chromosomes lie side hv sidi*. whii^i in mtofls 
they do not. 

* In mebtic imetaphaae 1 the homologous 
chromosomes line up on the melephase ptale a*de 
by side, whilst in mitosis they line up one below Che 
Other. 

■ In mitosis the nuclear membrane reforms at 
telophase, but irt meiosis this- does not happen ai 
telophase I. 


Identification of animals, carrying a 
recessive gene 

Animal* hu^nu/ypnus lorn particular genu will utwayE breed 
trae when hml logelber, bat hctcfOQ^iis animaU will 
ufneiimes prodwc offspring which are homozygous for 
tlvc recessive gene Usually (but not. always),, \hu nseewave 
gene is unwarned, so Hi;ii breeders would like to he able in 
identify those animals ih;u \m belercuygous carriers gf n 
recessive gene and avoid breeding from them. IdemrJlefiLkrri 
of the recessive earner can he done by test mating tneiiber a 
hoiiLOzygoiiJs r&ucxuve -iinimal or to a known JuLerntygoux 
rcccsrivo carrier. 


GROSSING TO A HOMOZYGOUS RECESSIVE 
ANIMAL 

II ytiw have a black Labrador and you want to know 
whether its genofypB is BE or Bp then you car' cross 
it with a Chocolate Ibbi Labrador. 

* rf tfie black Lafiruddr is BB then aJl the offspring 
will be black, although their genotype will ibe Bb. 

* If the black Labrador i& Bb. it will still produce 
black puppies, bul il is also able to produce 
chocolate jbb) puppies. 

Now thia arises is demonstrated below. 

Chtficicnrbmrd tor dfltelfrtrthg llw geratypa ol offspmgr 
Sti Ifalhgrj «s fct? ^mfHhflr^ 


5p€on Cd telhtr: 

EgffS v* mother, 
b 

b* M 



Offspring 


Dl can he eakubted maihmaniiL.iBly i hiii if 4i dug wiib a 
dominant phenotype produces seven pheiioiypiailly doini- 
nant pu-ppi^E- when mated to i liumu/ygnus r™?Lsi\e dog. 
then you can be !W% sure ilmt iu ueiuitypi! bonwKygous 
domlniAnt The more pbcmolypiejLIy domi iiaiiL puppies itmL 
;iire produced the more suie you cun he tbai ilu.* genoiyp^ is 
htHm^ygnns domiruillt. Of course, if only nmr ruuuwivv 
puppy is produced* irrespective cF the numbw of d<.niiiiiuaii 
puppies, i lien ynu know ihv phawtypically doHiinatil dog 
mini be n terrier of Lfoe Teciesxivc gene. You do not have to 
mute your dug to ihe sjLmc homozygous; recessive Jog to gat 
the ofipring; it is- iIil- number oF effeping t lr^il importaat. 


Crossing to a known heterozygous 
animal 


tr there aie no bonKi/ygoUs reeevsi.vL r imuls iLVinlubk : i i-t 
podflible to carry oat the 1M muting wkh j. kimwn cnrriur of 
the rcoeauve gene. 























Sneecfoig gtiaiag2 ^ 1 


CROSS*NG TO A KNOWN HETEROZYGOUS 
ANIMAL 

11 a Mack Labrador has pvntously produced a 

chocolate oHspnng, lti*n ihflrt black Labrador riiuyJ be 

Bt>« Le a known hrtorozygolt. We can mate our 
unknown black Labrador mn tHs Known 
halmaygole. I* our unknown black Labrador is really 
Brt then the checkertMard will be: 


Sperm cH ialher: 

B 

b 

E£BS -Of motlW 

0 

Be 

Bb 

b 

Bb 

bb 


i.e. a chcerate Labrador (bbj couit? be produced. 


[ Ins emvic, In pliL'iiotypically dartiinanE i liB black) pu§>- 

pi^s w iiMi.li.1 ha-Ve In foe produced. before you cuukl bis 
sunr lh;Ll. eIil- .nilchill Was hurilLi/ygtjU!-. dunlin j iiL. 

Again, these pupfyiiis da not have to be produced! from 
a hi iluIl mating and the both of only one receMivs puppy 
will prove 11 k dag to have been a earner of ihe ehxsuw 

Both these mailings, i.c. Id ;i homozygous recessive animal 
or a known hctciwygcHi* animal are called the bockcnw to 
the- nrnbr, The animals Itail are mated are lhe parent 
geiHTiilion and Lhe offspring are the filial generation w l ; I 
generation, if the offspring wot to be nulled they would 
produce the FI generation and so on, 


I here are e*eeptLora lu ihi:-i Ja.w due to HiiiJkugL 1 . Genei 
affunjte intkpendenBly because of (he proeeosBi during 
inetosis. in particular because of the ptimomencwi of crass* 

mg livlt s B hi-- l-jusl's genus liii lhe s;mi-: t:hriimusiinn. 1 Ct^ hu 
■L.pur;ik'd 11 nwt-'vcr, ihu cIovut tm lL^ -. limmnMyfllt 1Iin 1 Lwli 

fciws lie, ihe less likely it i* that the tTttatfiflty OV¥f will sepn- 

hlLl ! ilium. 1‘lvt'rcluTe. V’l.'ei c ■■ lying c'Ilki; Eu L'ueh ulh^r cm a 
^hroiiK^ymcr iicid to ht: hi iL. arid if ail aimiud iilIiltiIm 
O pe Ol lhe linked, getiex M r-- very likely iSiaH il wiIj irdienaL lhe 

oihet gene. This is an advantage if both genes are desirable 
but a big disadvantage if a bleeder is trying to retain one 
gene and eradicate the other. 


Mu It if ado rial inheritance and the 
influence ot environment 

Some character™!ira. tire governed by single genes but many 
others arc wnlrolbd by the combi mi I ion of a number of 
genes, Such character!Mies are said to be polygenic. 
Variation in ihe gene# cun i renting these polypedk trails 
will cattle a vnniiion in the churm-lenMic 
FurtbeErtOrt?- the degree to which the*e pvm Gin be 
esprtSAed may be influenced by lhe environmerU, fn 

licIilt vvurds lHl 1 fund piuducLion Lit a eiuinu.’LL'iKlic ls 
iiiultifuL-luriul {\.t. having ciluiaV iSfcllto). lor cuiirtplt!, lliir 
M/L- of ll lI■. s l: wall ulcpu'iiii upi.ni 11v genes, hul jjImj liii lhe 
uiiHMilkL Lit LlkmJ lIillL is aVadahlt;. I here is urualj sen pc for 
v^riaBiun., hul sul~Ji lIs;i riLU tern Sics iire lIiIIlcuII In Lrcmtml by 
selective foren.1 icig htfCSiu-kr of (he number of lIiI jerenl fat* 
tutfs that are ic’ivufoed. 


Inheritance of more than one pair of 

genes 

Aiurmils obunii.sl) hii,vv n LiryTt. 1 aumher Ltl"gyiiL's. hul cnch i% 

i vi he Hied ^iiluuii being influenced by i be pr usance of ch her 
Irenes, 'll Im is VEejKkl's Kscund. law. 


Mendel (1822-1034) was an Austrian mot and a 
biologM. No did i*id( know anryihkig about 
chromosomes or the nwcfwtnlsm of coll division but 
be kmew lhal the process was orderly and organised 
such shot one could predict the outcome of different 



• Mendel s first taw: allalas separate to ditforenl 
gametes. This describes the outcome of melosls, 

* Mendel s second law slates each pair of alleles 
separated independently of every other pair ol 
alleles. 


Breeding strategies 

When breeders wish to-ensure that animals breed true they 
try pi make l Im-tt! hunuo^fw for the gcm.^ governing the 
d^siriihle cbarMOTAKG. 

» liiliitTiliii" is [lie hriiL'ding of Uui indi Viduubi moire dus^ly 
relUEed I hit it Li ii: ^puL.ilurn is ;i whole, Ktrlii l ui I indavi- 

duib are more Iflcdy to have the same aUetes and so re arc 
likely to prod ull- otTspnng which will be hoino/ygou* for 
She genes. The rrvnre ctowly lhey are rcfoiled the mare 
likely ii b that they will have the same ollelci. 
Therefore, the dorer Lhe inbreeding, the more likely is 
ii Lhut the uH'vpring will he homozygous-, Inbrcedsng is 
it very gund way of "fijiing." ll domKrtcfiBlic (foe. treating 

hLHmh/rygnsily fo hul intwttdang will lit, the ‘hud' alleles US 
well ;iv ihe goodr Ttuf is why inbreeding is generally 

regarded as dangemus, 

* line brt-eilint i:i n lurm ol mhjeeLhng whieh involves mut- 
iilg within A ocrtmjl fuiluly or line and in ms In mainUu u A 

rdalionsbip with a particmlw pupular arncoiOf (e.g. show" 
championj. In geiKral. alrhaugJi the animnls that are 
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mu Led are related- they arc not sn ckHcly related as, for 

MftlHpb, £fllhct JJkl daughter Of bPOChfT uild uMit. Thiry 

arc more likely 1o be grurulpiireiiL* jnd grandchildren or 
ceusiiis. fn ibis way it as, hoped thul the 'bud 1 allele*, ia-iLI 
be dEfferent in the two animals to be maced and » ml be 
hare azygous in rite offspring. 

* DuterosslBg (or outbreeding i is the macing of two iihliii- 
duaEs less- cJnscK refilled thaii the papulut ion ah a whole. 
Tbis will mas!: (he effects or recessive genes that are «m- 
sdcred to be ‘bad 1 . The rationale behind this is Lhar such 
individuals arc unlikely to have the same bad aLlefcs and 
so Ibe offspring ^ilf be beHercuygouh. Thii nsidls in 
hybrid vigour or heterosis, which is when the otTs-pring 
of an outCTOss seem flo be "bigger and herier" than lldr 
parents. Unfortunately, such individuals will not breed 
Lrae because they are beteroflygouh and not homozygous 
lor I hear alleles. 


Parentage analysis 

When d dog breeder requires ail analysts to prove the par¬ 
entage of a puppy This winy require several blood sample* 
being stibmitied lo itie laboratory, e.g. Lhc puppy, iIk: two 
parents <jnd itvwi the grandparent* in bdhk situations. Cat 
parentage van aP<o be delermined by ainulir analysis. 


PARENTAGE ANALYSIS 

When looking al a number of dlfferenf loci e.g. rhosn 
governing red cell auriace antigens, Ihe combination 
of different loci creales a unique picture of an 
individual. The combnatiqn at me alleles is inherited 
Iram ihe parents and so can be used for parentage 
analysis. 

Modern lechniques of parentage analysis now 
look at the sequences of base pairs in Ihe DMA 
molecule itself. (This is a little like constructing a bar 
code similar to that an goods in Ihe supermarket!} 
Patterns ol sequences found in Ihe DIMA 04 the 
offspring must also occur in one or boih ol the 
parents. If enough sequences are examined., no two 
individuals will have exactly Ihe same pattern (cm 
bar code) and so a genetic fingerprint' can be 
made. 


Breed variation 

Su g icL'|iiin loi \unnus dilL-rcail dliLraeiCfidlics has resulted in 
ii, number s>f dUTemii. httL-ds. This has been more extensive 


with dogs chun with cuts, llngt can be divided into seven 
hived grtmp 1 . rtstignbed bs the English Kennel Club. The 
Oovirtning C picndJ oftlK <.»t Fumy (GCCF) recognise and 
clusiilV pudignAs c;iK. 


Deformities and fnalformations 

Aliy deviliLicsil from Lhe nitrmal miiilnniv r£ de^iTjIvd :iv ;i 
malformation or deformity. These l-jbi ante during lni-a.il 
devdupitie:ilI Of he jeqaired during Life. 


Congenital abnormalities 

The Lam ricihlply ar'iirjEis lh;il, it prt?vL i n.l ..il hirlh, 

t uci^i'iiLijI liImUjI ihuliLio ii’iuy nr ni.iy nul hu y^Fit liL - jrt 

origin. 

TIk Il*i hi pJiv9iuL'iF|>y is smi: used lo de-y-Tiht: Jin nhnonn- 
akiy thut louks like ii gejicLie lIlIocL buE v* l-iek liiis heevi 

caused by an environmental effect, such as nutrition or 
drug udminiscniliun. This can make it eatccmdy difficult 
Ld determine vihelher an abnormality is really genetic in 
origin. 

I ruheritudi Mels are c;i used by the genes jcq ui red from the 
parents, or acquired due to mutations during gutoetogenesis. 
There axe many gcneLie abnormalities and some arc 
OtStHbcd in the hook* listed under Flintier reading. 


Abnormalities caused by single gene defects for 
which there are tests available to identify 
heterozygous carrier animals: 

* CLAD - Irish Setters, lush Red and White 

Setters, 1 • : v 

* Congenital stationary night blindness in 
B riant. 

* Copper loxkxas 'm Bedlingtun Terriers. 

* Fucosidosis in English Springer Spaniels. 

* PRA in Irish Setters. 

* Pyruvate kinase deficiency in Wes4 Highland 
While Terriers. 

■ Haemophilia. 

Genetic abnormalities for w hich (here asm -eradiealiort 
schemes: 

■ Numerous eye delects. 

■ Hip* dysplasia. 

■ Elbow dysplasia 










Further itt&ng 2B3 


KEY POINTS . ' * r :--F. 

* Understand ng oF basic poetic principles will help 

the veterinary nurse in Ihe adnunislraliian oF 
control schemes For ihe eradiation of genetic 
abnormalities !n animals. j'.H ! - 

* The genetic material & gen^s pn the 

chromosofnM within Ihe call nucleus. , 

* Slight variations of each q$ne are called aJteles lor 
that gehe., Thera can be any number cl different 
alleles of a pne but an ineividuBl animal can only 
possess a minimum of Iwo alleles. Alletes 
interact oilhe^ h a dominant oc recessive manner, 
or they may be co-dominant. 

■ Genetically delerranned characlerislics, and 
abnornigililies, can be governed by single genOs. a 
combination of a number oF genes or by the 
interaction of genes and the environment. 


Further reading 

Amm.i' 1 l-.;il[Ri I ru*.l ftfb-hitiM: hiLp: //WWiV.4iht.O1r5.uk 

NiL-hohiA, r. W. UlWill tVJmVitirr (nw'^v. Clarendon* 
Onford- 

Rubinsim, It. (1940) tirm-fic.', firf Dtif Bf l l fd&f. i . 2nd odlTl. 
Ml’il'-iehuii. Oxford. 

V*|la, C. ti itl 4 1449) RMmmm j Getwta far Cat Bmders 
amI Vetfrimviat™, 44.fi edit, Bullfrwarth Heine™ im* 
Oxford, 
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Exotic pets and wildlife 

J. E, Cooper. C. J, Dutton ^nd J. Bette 


I-—- 

Learning, objectives 

AfSfr xludyfrtg thi* cfk/pltr . stmk'Mis l/wil/fl 1 bt obi If It?; 

* /imirfldaEe the wide ringe of less familiar animals that 
may be pwnHd for voberiiiary attention. 

* Understand the important biological dilferensres 
between matimuls, birds and reptiles and ho* tbw< 
influence their rare. 

* Be ibk Lo advise on the choke of an ewtit pet- 

* Be aware in theory of methods of boutinf. handling, 
wx irijj aj»d identilkiition of different specks, including 
fish and invertebrates. 

» Realise She different approaches needed Us smart- 
IfurtLse and perform surgery »n the diverse species 
Ilia I aTc bone presented at practices. 

* Be familiar with the available IitefiHitt and ttlcvum 
Bounces of in formation. 


' Exotics' 1 , sometimes called Ihe I, othei" pels, ore an irapmani 
feature of veterinary practice in Hriiini mwl m-my othcT 
parts of ihe world. The defirwlfcin of fc extHics' ts imp reed se. 
Strictly ihe term means ‘■fartigfl-. tn/urre' hut in practicean 
exotic include* any small tx -' 1 that is nos a dog or a cat and 
encompasses wild animals. Ktuu_u. 3 ii m ns casualties, They 
present an exciting chiilkngc to she veterinary nurse, who 
is often the lirsl and most imnmliHk' point of contact lor the 
cheat. 


Anatomy and physiology 


Many e\i34k pda are vHltfarjutes and share various analo- 
niiuul and physiological siimlarilics. InfErkinlHk such as 
insoLts and spiders, an substantially different. The main 
pemps of exotic jvls and their features are given m Table 
II.L 

Mammals and birds an? vpKhithrrnnk, or VaiTrt*blooded' 

An endothermic aiimial is ahL? so lUanflAin its own body 
tempera! nre above th;ii of its surroundings, within cerivim 
limits, using iniermd (physU>ln)ieiil) control tnechMiffM- 

I bus a rabhil’s IxmIv lensijviatule i.x hkufcs ID he 39-5 C i n 
both suinrlh.'tf mid winter. 

Reptiles, amphibians and invertebrates an Htotfaermk. or 
^cold-bloockd'. Wish very few exceptions they are unable to 


control their body k'mpirs-a" u i e by intrinsic (internal] means 

Lind so it will iSucliLiilc depending Li pun lIlL ambient iein- 

pernturc. However, an MOitttrtnk animal usi=* extemaJ or 
behavioural menus (eg, hasting, tHifrowiitjgJ tx> control tLs 
body temperature, 


Mammals 

The mammals- thal die most commonly kepi as pda are sc! 
out in Tabk 11.2. which shows that they toll into I force 
different croups (OrdersJ: She Rodent ia, the lagonvorpha. 
jiiJ i hi- Carni vora. Most of them can he considered domes- 
liuied species and many that hove become popular as pets 
went Uni used as laboratory animals. Rabbits iire now the 
i hi id tnnU commonly kepi mammal in ihc UK and have 
attracted increasing imerest from wlcriiuiy surgeons ind 
wterinaiy nunes. Rabbits present many health and welfare 
challenge? and ii is often ihe nurse who is consulted over 
such mailer*. Oilier specks are sometimes encountered in 
veterinary practice, such as the diminutive Roborovski's 
hamsici or the large Shaw's jird. but knowledge of their 
dose relatives means that (hey can be Healed as if they 
were hamsters or gerNIs all bough they are possibly a liiik 
less amenable to handling. 

Although small mammals share many anatomic-id fea¬ 
tures. there are some differences lhal are relevant to the 
biological a ltd veterinary care of these specks (Tables 11.3 
and It. 4 k The veterinary nurse should lake every opportu¬ 
nity to become familiar with the normal Tea Lures, an eirder to 
be able io detect ill-heu.Mli or abnormalities more easily. 

Having once si tidied ihe anatomy and physiology of the 
dog and cat in detail (see Chapter 2. Anatomy and 
Physiology h veterinary nurses should be able to note the 
external features of the herbivorous and omnivorous small 
mammals (j,*, excluding: ihe carnivorous ferret) where they 
differ: 

■ EtnLh IlM! herfavomus and the oiumvomiLs small main* 
mills have chivid-shapi/d i ik: is lits Ibr giuwi ng; they iiLso 
luivu Hal Li hies of cheek lee 111 for gruidmg eoarse 
Ijiblu niLiller Tlw! rudciih base Line ptnr of meiMirs in 
bnth upper and Icswer j;iwh. Kahhils hl 4 one* pair in 
I he lover jaw hue Lwo in Ihe upper {one ta rpe jirnl a 

smalk'r pair directly behind iJlWl). AD iht Mth of riihhilv 

uild hefhivoriMs rudeilH Lire what kS known as i>|m-ii- 

nxRk'ii: i Iky grow crtiuina;dly ihmughuui life. 

* The joint surfaces of ihe lemporomanLlihular jmnl are fhn 
compared with Lho« of ilk- dog and egt, atlowmg hull 
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Table ii.i iwiain groups o* azotic pecs and ttwir features 

Group 

Feature* 

EKwmpfcia 

V*rtBbfM« 

Mammals 

Irasam# skeleton 

Ral (iRWUP tncmgfcusl 

(Ma rrm aefi n| 

Endcttienmc pram btadwT) 

Muusa l-Wo* muKUlafl 


Skin bears hairs- 

Gun®-? py (Ctfws pmwflbsj 


Lung* 

CJiinchJLa (C^tittcTuV# 


■PfOAice IvS rig 

Syrian hamster ^MesocrteoiUB aursfus) 


Feed young on mik 

Mongolian gartfl (Mrrtows urwlHi&tal 


internal laftllfeallEn 

F-l* riel IJIAusIMi putonu? tix r o\ 

Rabb-H {Qrjtr?£tagii5 ftima/ftjtp) 



Sugar giders (RMiot# frmfcipf) 

Birds 

r*ilemal s^elclon 

Btrtieriffar (iMpfiNSacus LMitAnlarus) 

lAv^^j 

En dal hermit: 

Akxan prey parrot •!(ROUraa AnWueua) 


Wings 

Amazon parrot j^mazoTaspp. i 


Sian bua's I'cdlhcrs 

Canary (Mhp MMitiat 


Scales on lags 

Coc&atel iNyrn^iGuaTra^^ 


Lungs 

Fowt (chicfican) j-datfus- domoantuQ 


Egga w "»i tiaitl shall 

Pfl»n iCcUorniW MaQ 


Inierr&l rarliAsutan 


flaptitei 

Inlnf rial skn gtm 

Common iguana p^uam 

>;Repliia| 

Gcfiqfliflnrac rcoW-blcwdHr? 

Medherranean Loreaisa (TestudD E-jp > 


pry skin vrfti scalflS 

Bo-k icflode (T&jfBp&fta app.) 


Uings 

Qarw snake (TFiditwHipkns spp.) 


Oviparous {egtgs with hart or aoU ahefla} 

Corn Sr^ika i Ciapke gtiffjrjj 


c* ovo-vtvipanxis l&rt-bwrtng} 

LfiCparC gecko- fCubk.'p^ur'.v rreiriA'.im.i.^i 


Internal terwisadoii 


Mlp4lilSflns 

Internal skdrfzn 

Gpmmgn load (fcto Port) 

(A/nphfciB) 


Mar>nc load (&jrt 


MOtel sKin wtm mucous and BCfneUfiM* 

Eurdp&ar- Irce frog | Wy'f.i jLnbonivaj 


,p«on -glands 

EdPk 1 Irog (FLam esscurtnr j) 


OvIparCiiiS, OIXfliflflMiy Ov&-viWpa/-Du5 

GreeiH&esiad ivawi { Tniurus cnsMusi 


Lings. In adult, glib In larva Jcaopsle.i 

Euidueau salaniandbr (S^3.mandf.i 


Larvar rcwi 

l^rbandha) 


Estfemal fteftHBaloTi 

As0011 rt^iCabum) 

Fish 

IrtemuJ s^dertr 

Gprtlish tCsrassj^ ai^sf4is| 

CPtofioo) 

Echylhormc 

Kqi <^rp £ftpt*ite carpi# 


Mo s' akin w'n scales 

Guppy ! Ltii-iisrej wsttcufalus t- 


Gins 

Angd lish | PtcropfryfA/m scaiantf 


Oviparous .;eg$a nJtaxJl snails; o- 

Places app.) 


ovG-vn-parous ii ve-bearingr 

StflUWH Tigfiling fah (SafAa spii!Ts^i™i 


SomeGmea. laival Iwm 

DiScle ^r^ph^soefcf? ca«cuu?) 


Usually e*W!?!fij Teniilisaticn 

Oscar tAsrmrtofui ocv itori ji-v 


S&aftOiae spp.) 


IrwerLcbrntes 


Arlhnspods 

lAri^ropcKSal 


Extral BkMiDn ilcuWe) 

Paired fninto? tmbs 

SagmefTted 

Opisn vaae-u tar s>M m 

Oviparous or viviparous 

Indian slick insect iCarau^us ma-usus) 
Hod-kneed lawiiuia i&ffiata «m#i4 

Tfm dirt sprtm (AnaAHAB spp.) 

Trw cr^s lOtMnphrt 5pp.) 

Emporw scarp km (ParTdv ii^s mppmApd 

Moil uses 


Shell but ixj cuheifl 

Ainoan Lard snail i.Ackattw wx} 

(MofHKa> 


Vertnn muBoAr tat 
Unsegmanted 

Open wcuhr system 

Ov pnmus p p vwpjireua 

^ar#en maN «!-hW^ aepensal 


mlIlta avs^ and baLkwjxds-dnd-f-n-rwu.rds numencHt of Lhc 
lovurr jau. Lower in the gBSUdbitntiul Lraci ihejr have a 
relatively top c*e«in. where bueccria break down Lhc 
tdluliK»ir of pflani oaJJ walls io allow Lhc aiuma! to make 
use of thh planl mUeruJ as tad- 


* The rabbit and nil the small rodents- piuetiw caocwtroffc?., 
which is the eating of fuu The rabbit pusses wo drl- 
fcrenl types of facts; lhc dry pdfct* th?*i w cottrider 

normal^ and., ill night* CPeCld pellets, w|liLh are dark in 
cniour -iikL onVinrd mill mucus u lli.il llwr> Lend Cu stick 
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j Table 11,2 Small mammal spec*e& commonly kept as pels 





□frier 

Sub-i>rd'«r 

Family 

Spvdw 

English name 

RodenUr* 


fhlLTTdaci 

Rafi'-uS ffiMpfHB 

FBflcy turt 




Mh$ Nk&CufUB 

Mouse 



CnculiiiiK 

Mtittiws ufljjdjiCiiiafiLis 

Mongctan gertii 




Mftflawfcrtia aumua 

Syrian Pwvntir 





Russian ha/nalor 11 




CrM-SiW^ qei&eus 

CNneae IwiHAe^ 


Hytlrcgmaiphri 

Cnvidat 


Guinea pig 



Church ilk da c- 

CMneAfib inf.vy&r 

Chwriila 


S^yForTioipnA 

Sojrd.'iD 

Tanias - jdwiduS 

&beran cNpriiunk 

Lagamanpha 


Loportdu 

OtyEtolajlUB P>niC4Ji|fl: 

RabW 

Carrtvora 


Mualnlinaci 

Mritefii puMud ftfro 

Ffrirei 

Marsijptnlti 


FMSufklaa 


Sugar gjder 


■ Amu rtu iiWc«uc>r> &/ ite fiMrip fiaatfvs^a'. i*» roaertt Imou^ta' rwiw?fe am ibniwr dn-^tfpd ttw r»ls 3*rd rmcv. am? ffrp pprtafc h n3 fan* AY 

jgdMii jw aw5iHwa/£ TTpt Sc.iincfnQiE'tia w jquvrafe. Wm ncrf^nla ,Yur an- jy'to otsittchbr *nti P»e Stwnjn tftjpfflurtfc ji#j$ .? w^y Jgkt 

•hM of aw &/ furapt arcri .'torl^i Aim Ah. >iyilrciffrTKVj]U« am Hn Ifi^tf pnav of mAntr. Ywy nni famfiivurw antf kxtw fcw> Scsyffr 

1 frw Ajaaia*! #nd C.h.fHiAC ± r o mu itS+jt 1 tamalm UnMv rtw Altai fiamafa^ ETniv are social iTm-ab. fata m fiifl&fK groups w P*ff rritf 


together and cmcf^c in e urn These cuecii! pelteu aft 
eaten directly From the anus and complete ;i second pus- 
iagL 1 of the gut that all possible mitrieirts ure extracted 
from the Food. 

* The tiuuteri have cheek poudio. used far carrying ftmd 
buck to the nest when on extensive foTujring expedilwns, 
The chinchallucs and the small pel ftidcttte Wild in hold 
their food in their frtmt paw* while feeding They an? afcle 
to do this as they UK vupmuU 1 their frnnl paw-^- rOLiliru!. 

the radius to twist lb? carpus ind nnutnus, asean mis (bui 
□cri duga). 


I here unr al;>u Lcrciaiifc fentures ic> iliiLl 1 maiding skin mid 

Jthirwjs; 

* RuhhLls fliivetw fCK>lp:uts; lli^iT fetl are um^rt'd with luiir. 

* 1 l'eiimIl inhhUs Ikiis l' u duii Inf:i larLT fold Ol skin under 
the ijhin.) fmm which they pluck Fur lo lam: I be iilM. 

* C ierhik liuvu u. Ill ret: skin l* hind uai I lie mid-VLTutral jiIsJli- 
mei , i.. \\ Ilil l 1 l in. nld :luit iSiuv hec-nhk . 1 hyptrrtTLipJuLTJ. 

* SyniLil haWltfS ha« dmlduJm arta.\ Oil ihcir llin&ks, 
where I he skni is darkly pigmented. Okiirr Immslum 

often Lose their h-iiir in these am 


Table 11.3 Anatomical diHefences in small mammals- 



W u- U 5 L‘ 

Rae 

Syrian hamster 

Gerbil 

Guiii%ea pig 

Rabbi! 

FerreL 

Tyflll-i 

y/ell-dgtfQiopfld Incisor lec gr^iwng lone upper p^ir, 

rqdsaels" two uppiar pam ~ww Sinai rebbrtji 

welt dew ei oped 
Gannas lor 
twtig 

Denlaf fcHmula 

tooa 

iOGQ 

1003 

1003 

1003 

1003 

10C3 

1003 

1013 

1013 

1033 

1023 

513*1 

2132 

Ears 

HflJllAM 

IHaJftaaa 

Sparse haf 

Hain,. 

Spie-st 

OKdepC Dp 

Hairy 

Hairy 

ChwH. pouches 

Absent 

Abeent 

Piresonr 

Abeem 

/*Ben1 

Abeenl 

Atraem 

Slomadi 

Simple, Iwd 

;:iMlir>zr! regnrs 

Simple. Lwd 
dslinc; regiars 

Simple, iWD 

ermpar^Tanls 

SmplD Cwn 
dalncl rogions 

SmplD 

Simples 

SimpKi 

miMrie 

Lws 

Loflg 

Ljfflig 

Lwig 

Long 

La eg 

Shari 

&aU Madder 

Prcscwil 

Absrnl 

Pfwwnl 

f^wem 

Prose n| 

Presem 

Present 

ftppancte 

SmaH 

Smell 

Small 

Smal 

Large 

Vary Iut^es 

Na caecum 

Or append Ik 

Mamnwy cjoincfc 

hk\ IfralS rn 
mah 

N:; lealfi n 
mBks 

Na IlmIk ,n maJe 

Nd Inals in 
male 

T n,i 1 r, n 

rnnlK- 

Te^als ri 
male 

Tea-ls in male 

fes-tes 

ReiractaWe 

RalracraWe 

Relrectatie 

RetraolBbie 

fWwiiMi 

Retraclable 

Kal rclrnnl.'jhle 

Scerl. glands 

None 

Naeo 

On flanks 

VenJjniL mebne 

Ponrwnl 

Penn^al 

Angi sacs 

TM 

No hair, scales 

Na hfljFi scales 

Hair 

Hair 

Noted 

Heir 

Hair 
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■ C iumcji pi us bvc a greasy glandular ;iTM jusl nhuvu llfct 

tail, which is quite normal and should nrt be cwukkned 
paLhoJugicul. 

* Chinchilla tin is very dense. These animals were origin- 
ally imported 10 lx: bred lor their pelts iskinsK Tile coal 
nvur live body lias no guard hairs and there may be up to 
70 line duwriy hairs per skin follicle, The (ail duo hast a 
umL'-riiiu; of guard hairs and there me fewer downy hwtf 

m 111 is r>jy;icHi. 


S&xing small mammals 

This is more difllicult in SMIte spedus than in otlm In 
all female rodents,. ihe geninil and urinary orifices- are 
separate dial then are three orifkea (from (he nwsl 
dflrtuk tttlal. and urinary); in the nuik there are 

only |wol tlnwevef r the genital orifice is not pHlent 
mudi of ike time and is often only to be seen wi a 
patch 4ir snip of naked skin, tt becomes patent whsn 
fhe animal k& Hk season arid prior to parUirilion. In any 
female rnduaii. the separate orifices make it easy to dns- 
jinguixh wJwih*r a discharge or bleeding is urinary or 

in lit!ueU. 

liabbiis. and most rodents. have large, open inguiniil 
rings which allow lhe tmtes to be retruclod into the Abdo¬ 
men in all ilie small pci mammals oeept the Russum h-;im- 
sier, ihe descended testes are obvious i n Lhe mu Lure male, 
Otherwise ihu rases ljui lx dcsiiEigusslied by- the presence of 
ihe vaginal wtribrune ifii Lhe female and the greater uno- 
rciiilfll lIisLiik.-u in the male., 


Rabbfls are noi difficult I'd ra\ ooll* lhu kislus have dev 
tended. as I hey lie m scrotal sacs on eiLhef side of the 
penis* which as easily proinukd in the adult rabbit.. 
slightly less easily in the young. s he vulva of the female 
ss a slit, pointed ill die front, wherea* Lhu prepiic* i*more 
circular. 


* Cuiora pigs are easy to fpwi birth: lhu punh- can be 
protruded wiih gentle pressure arLiuiid i lie re letant orifice 

or BUI be felt through the skin. 

■ C hinhrfiillas can l ie dilliculi to sex unless one is aware that 
I tore is sipnilieant uiuthfal prnniiibcnce in lhe female, 
which may bt mistaken for a penii. The u mi-genital d i s- 
I-juice cs ercaLuE in Lhe male BifcJ the kTiLilu has a vagina] 
membrane, 

■ In lhe ferret, lhe opening of the prepuce is OH Ik belly, 

□car Lhe umbilicus, l he tests arc only within the scrotum 
during the breeding season. The peni* c-onlams the ns 
penis (a banc) Ihal cut be easily palpated. 


Birds 

Birds may he kepi Cither as pets (-nltuii individually, Or ill 
jnurv, in cagus imlc>nrt| Of tor breeding ur exhibition. Larger 
specie* ;i ml ifeiusl wild birds ale bred in ;i Via Ties bUL I lie 
smaller domesticated sfKetea, such as budgerigars arid c-an- 
arii^k are usually bred in custom-built bird-rooms. 


DomtsJlkated species are those ihiit have been bred in 
captivity for long enough for significjni genetic change! to 
be: established. - such etc lhe tteuclopmenl of different hreud* 
tin doiiwstic fowl and canaries) or different colour muta¬ 
tions (in ihe budgerigar and ibc ptackfaced lovebird). 

There are 2S different orders of birds Nil roost of ihore 


presented for veterinary' atten tion are likely to fall into one 

nf die Inflowing: 


• Order Psiltecifemnos budgerigar, parrots, etc, 

■ Order Passer■ formes perching birds, including an-iiiy. 

finclm. 

* Order Pstlpiiipfeifffl^ dimual inm ULXtumali) birds of 
prey such m hawks. fefebvUr 

■ Order StrijEifornK? - nw ls. 

« ClrtlcT {jalkl umiiT^ domestic fowl- pheasants, quail. 

■ Order Anscfr-ifumics duckh. uCC se a lid sWiifli. 


Table it.? describes sunsc of ilx birds commonly kept in 
aviiruliarc and uImp udk of the different groups of non- 
d4inic^iicatcd species. Table 11.6 shows Lhe significance o\ 
some of Lhe anatomical features of various species. 

ALihLHLgii ihe anaLuuiy of bards follows the basic verle- 
hrate pfisEiern, it also slmws a number of imponanl differ¬ 
ence^ trnni mamanals, iik:l tiding adapLa Lions for flight 
especially by keeping weight to a minimum. 


Skeleton and muscles 

* The ‘Nines have ihin cornices and some of I hem fpneumu- 

lisedi contain an air sac us an estensian of the reapiimtory 

mlm. 

■ 

* Throughout the skeleton lhe number of yoimls (F ; ig, 11.11 
is reduced to faeihtaLe flying. The fusion of many of Lhe 
vgrtebni reduces mohility in iHhz trunk region but u long, 
very flexible neck allows die bird Lo reach most purts of 

iLs huily With its Ixuk. 

* An enlarged sternum I keel bone) allows Lhe attachment 
of very bulky flight muscles, which in some apace may 
comprise up to one-quarter of the body weight of the bird, 

* The pelvis is mod died to altaw the passage of a large egg. 

This is achieved by having an open pubis rather than a 
symphysis. 

■ The weight of the skull is reduced by cavities in certain 
bones, reduction of the maxillary region and (here being 
no teelb. 

* tii piuny spfides the Lmigue is fifkl- COAUihiPg U lingiiuL 

hune, wIkcreaH in muny parrots the longue is tKiick, fleshy 

4md very mobile and if lived Lu Tnanipu];i \u LmhI, 

* I here is a iiuudruk 1 Ikik 1 Iviill 1 helwivn Lhe miisalhi «nkl 
ciieh detLhuy, prxxliueing Lsvn jniuLs helween up’fxr und 
low ct Jaw. Tli is altnws -i variahtc UrtfWeiUBI of buekwurds- 
und-furwards ii’iirtetncin in some speews ibL is puriieulariy 

well developed in the parrots}- There is also a Joi ill 
between the upper part of the beak and the rest of ilie 
skull - the cr Liiii <» hi dull hin^ - and again the fliuount of 
movement vanes from species to species. 
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hbmnc- 


Origin 

Description 

Domeeile a^necfeB 

BLdgsngiir 

^ MttfopstftJitEifz isrxh^m 


Ajslraliu 

Mafiy odour uanfhet bodgiSB ar* fflluCti bargef 

limn li-c 'Aikl typo 

Canaiy 

(Seonus e#wid| 


Canary isiancte 

Many l^#*d9, SCrTifr judged cm ooteur r.r.nn h 

on ccJoui and lvt« and some on Bimr r^ing 

Ccdmheis 

iPfymptwws ftoflanOtoWd 


Auslralta 

Mnny mlgur v^rwl^g 

P^sBCb-'laced ovebreb 


AMca 

In wi Cl 3 gi££n br-d will- a pirfe'omngo 1 rvr.-n |ind 

P'4JS furr#. Nknv in iriary colour viiMirt cn. Ar 
aggres-sive apociBS 

Zebra imchea 
(ftWXMi ^juJTfiiai 


ALBlmba 

A proAhe bwdar, tkh* si m any calrxjr mufelkwa 

Efengali finch 

I'tcircrtura dorTWfieri| 


Easi Am 

A finch ke^pt in fLs cnwi si girl or as a J oslmr p*arflnr 
lu 1 apvCvs unwiling to care icr or young in 

caplkty 


Oth« species that may HOW de COflBklenK] 1c- be domw&CflM me Ifra Indian mgmeck pnh«i mmS Ihg AuuHfafl feUctein F«h 
bolh oi wl>ch are promised In mar*? ootcur mutaltorts 


Different groups or rten-dGrtwacicated 

apctira Commonly kept in fivicullurr 

Fomjfln finchM Ueuafiy Australian. AJriewi or East Asian, spafeies 

Sollblts Such 213- Pteten retina, m^nah lards vancus n to rings rind piruphBB 

Bnttsh turds d is pefmifted to %oep certain egeoea ol Bp*fth bMa in capireiEy, but they musi ndi be lafcun 

fipm ib@ wild wither a Hr®™, and any young tfiat m e id foe add t* eahtosed must have 
been aviary-bfied and ctoseHrii^j&d (ABCRJ- during the firai lew days d 1 life 

Grass lasit'S^eKs Small Ausfvaflizin parakeets re in led Ip I he bi.dgi^igar Examples are ll"e etogftnf rhe- 

spifuid. and Bdurkc s grass ^n.’nkant 

PanxJtS Mflflry species kapfi try ej'iLtruSiaslS and ethers by carnmefriaJ breeders to supply Hip 

darrund tar English br#?, hrirtd-reared fEBHRji pantflS as pets 

Wbterfew! and pheasants Many species are endanaerad or threatened rn the wld arid are kepi succesadully by 

wtaJhitate B»nfe that are lo be -kept tree range” irwsi not be allied w escape into me 
wtd and bo may need lo te pinioned or oernained «n aorne way 


* The number of digits in Lite fotthrnb l>irig> is reduced in 
Lwn; Lliyit III, and u much rtduccd dijnt I which route ihe 

u IuIju (bastard win^i Lhmi carries a 1 ™ UssElurrs w hjL-h. are 
iinpoFlanl I'nr cun I red itl take-off and landing. In siimc 
udull a ml mum Linbryunfe bird ■■ llicre may be :i dqw on 
ihe aluEa. 


Feathers 

The plairia^^CLiiiiikTicd. of keratin, provides lighlw eight hut 
sluing feathers which help io insulate life bird. The feathers 
are div*i lIltcI inu'i several group*: 

■ I liiLlil IralJixrs uf life Hi lias arid tail arc long and rigid. 

* i uniuur l L-ai ln-n are those that nonkc u p the outer layer of 
feat here over rlhI of the body. They are shorter and 
more flexible than the flight leathers. 


* liimn feather* and flkiplumt-s Ik beneath life contour 
Feathers and provide a layer of insula I ion. (Birds carry 
very- Einle subcutaneous fat compared with minimals.) 

All leal hers hint the same basic rtruclurc, In ihe majority 
of birds all itie fenhem are shed each year during t he moult¬ 
ing Mfii.Min, which in rmisi species occurs in late summer* at 
i lie tad of the breeding season. The devdopin# feiiitaf is 
covered hy a kuralm dicalln; while rL ti cuming, a hksxl 
vessel runs up Ltur shaft uhe feallW is described by avieulLuf- 
■> 1 % as being "in pin\ by fatcown us in the hh.iud*j. ms that 
damage lo a feather >n this stage will result in haemotrtiagt 
Birds keep their fcaihcni in good order by preening. Mlmi 
birds use oil from life pricu gfeni on the lop of the tail to 
waterproof Lhem. although tiol all birds have a preen gland. 
Some birds (notably the Godtilooi and cockatkl] produce a 
fine dust from their fanhers which helps to keep ihe plu¬ 
mage in good order. Most bird-* in llie wild balhc regularly 
and will do so in aptinly os wdli. especially tf cncoumged 
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Table tte SignitonM o* tanahHivcaJ Imum m 

birds 

PMurv 

Slgnilicuncc 

Beak - ■B-analkin in 
i^apn- ;ind sure 

RetaL&d io readng hat>ts r e.gi pamolB 
open Frur amt mils, tar^anes and 

firchfiEi peek, at seeda. rupiura war 
rmu! M;my pSHlainite brds KSO uSt* 
beak lortfrtbing 

and IhR - 
vanalipn in 
appearance 

Hetarets lo hab*tw>and mbttt e 3 
pamytB Cllrrti <lwo toes poinfint] 
rot-^o bwftwartiBj. can?tne$ 
an-d imehes pmh Ifhree roes Iryw^r-es 

criB dac^^rdsi rapi-srs grasp .Dffly «v.m 

tabna, duffle iw»m ^91 «eel 

ViTings ■* varahen 
n ^tiape and size 

Related In Hying, 6.p fdlOOta fcavfl triig 
pokTtod wirxjs hewng- pra^ lf wi e 

heflW, hawks have stx>r| founded 
lor 15uck; iSaeh Ihroij^p yniS&rgrriivTh 

Some birds, e.g penguin oanch. dc 
rol Hy 

Plumngo - 
enr:nlinn in cokn.r 
and ^Iriirlumsi 

le g ent s1f!i 

RctaEed In behaviour, eg rcizagnfinn 
ct pwn species era main lhrc.il dc 
warning fca nrcdalixs. Some speems 
r.hnv, 1 sckjuI dirrarphisrri. i.e plumage 
rt Hnrs behtTNin iraln and femaki 


It is impuiTjiil Cbr ;dil birds, hut puriiLuliHiv fiat falconry 

hird.i ;irid t.ici ieu |Mg 0 utfls P is? piotttl I lie Jcjl.lu't'* lliiJ f" 
min imi-.L' -.in iei.i^i: \o I lie | *1 n when u hi id is husptLillLrtcl. 

C j[H ive hird-s, aihl in paiticulat wdlcrlhwi, may ht pru- 
vcnicd. from ifr ing fry bring 'pinioned' 1 ThU ledinique 
I its lilies ii in j'’iil ;i I I'.-i'i i»r the icm'ii ll;i I pilii Lilly i'f ant Uilig. 
causing ihe hi id to* k»-*: hakincc when it ■slteinpLs to- fly. 
\an- seiciinjn jus muy piniati ilu.it bifdh ai 2 .1 day* of 
a^c, hue vcccjiiHjiarts. mu-i pinion elder birdn, 



litf. IS.I I 1.till ixl mil Ii In. 1 ill .1 Mvl|i;i t i.iil, L I T-ii, .-•» ,V<t. | 

Unhid l.nlluL iap*', tfeallLlli* dlu^HCmll .Hi.I I f• 11 mriil i if •.kiHrl-il pru- 
hlenin m birds S,n± ihai ;i l■ m l_ uri-niciu' jfejihcrh jre vuibAe -,u., eJh* 
rwliocraph Iheir sj>4.ul;ir &h£iii h is rjdir<[ijt|ki:. 1 


The gastrointestinal tract 

The gj^roincesmsiil tynel in birds follows the Ixijiic vcrlo- 
bnlle pattern of fu-reguL midgul ;tnd liirulgui but with rer- 
tain modifiL-jitons 1 Fig. 3 L 2 .I 

■ I huiL 1 Lire mi Icwlll SnniL' birds hotd tond wilh llteiT led 
nisi Cl.i r 1 1 Wilh tli-.iT he.iks; I'EiiCrs swalEnw Kkm! whole. 
|n most spixics lheni 1% ;i diiserikuhiTn ol lk' ©estiphayus 
111 the vcnltlll nepk the eni'p I Isi-- is i:--l*:L jin ;l skHUgc' 
nrL'.in Rii pi genus and p:irmU ii pmd wees u mcctcI iticri 
known m m»p milt IImI is used to noimsh (hr young ill 
the iksE. There is on Crop in ihv owls nr in m.my diving 

bird*. 

* The -i.imiich Jn mo« *|*eries is divided in 1-1 .1 prim'ii- 

triL'iitns, whk:h is live iiLindiil.ir imc! fta iretidri- 

L'iiliis - i winds is a lluck-Wjillpd lTuiiiIvi whcK 

fucKl eii n be ffruund up and tahaeh may cunLnn gd|_ 

rSi-.iL is ii-.- LE/j;Lhd m birds than hale ;i predominant ly 
Iti iid did. such ;l> i he nee La r-eaisi ig (ntscuvomus} >un- 

hmU mill liuniiriinehn lI-.. aiid earnivnrtjUs hi ids. wlch 
lls |lv? birds nf prey, lend In hftUg li very lhitL *:dbtd 

sirwiim, 

* I hi? ^mnll nEL'sliriL’ E ; -sh'iTL hnl iMl unrcuniiik.ihk 

* I hrf j j i>' l! ink’sHns- - iripy i«t m.iy mil spirit Iwn lurue cjl'ij 

I SIII L' CJLVNIli;i 11 CHI I I he jlllbLEEilll k^uVIl liLI VlT 21 lid ‘-lll.fcll 

mLLsini-. -s. I his i- i he iaie fi>i bueierud dLuc-ainn in Eieihd- 

VortUIS and iifcili icVh-i■ ills speek*. { aeeu ;nc icdueesL in 
iihsaiC in eatnisiitL'iii iuid neeCivokms ipoeiea. 

* [lie '.Iivl'sI r. u' uiraimry .md yirnilal IrueEs jEl npvK Mi I he 

LMlKlde I IfcIC'I.L'Ii IIEIL' sMlIIll, |]|*.' lM|JLJ LfT iLlll 

The respiratory system 

I he roj^ir .1 Ini _v ^ysieiii ul I lie hi id h very ditTcnrUt lioJII LtuI 
nl I lie isiamiiu! and Lncve diffetigtfieirv h;ive iniplk-iilions fie-i 
;lILilenllkTH j HI birds. 

■ The bird li<is no diaphragm. The miiin itruscl^ vtl mpira- 

|inn ;ire iihdnnkni.il, wlndl should t«wer be Inc;led ihlT- 

UEg nrsiiuiail lit I lie ;in.i:n:il 

* I lie luhL’s ;ne siriaEI d,irrijp;ired wilh ijvnw cd’(he m;NJim d, 
;md iIlCv art! rn.nlij)isleii\ihlc 1 ‘Iki lie elnsc.* tu |[le rlc>rsii| 
tkhLy v^all in lhc t:r;nn;il purl; ii>l I he hnijy i^vily 

* 1 lie ail is drawn mlo and L'vpeilcdJ Irom the h*.slv by 
dfir etpansKlii .inJ c^iiilr.iLiitHL i!«l linn m .iJlesI 4nr sii\:s, 

which life lined with WTOWS Bwmhrgiw and CMCfld 
lliru u^jioai liter body, even inlo uiraie ill* I he hnnes 
i.pnturruili^JliO'ji.y 

* Air eixouliLte ihruueh ihe lunes eontinuunsly, dm my 
bolli inspiration oaid eacpiriiiiLifi. fhis means iSui th.niepi 

in depth of.mae^Lbosd i:e litely 10 Cake plaee miuh mure 
rapidlji in birds than in mum mak of eu*n pa ruble tint. 

Reptiles and amphibians 

Table 11.7 shims some od" Ihe specks ihcmc cummonly 
seen in velenniin, prutUce RcpliJcti and amphibian* arc 
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T rathea 


Crap _ 



Liver 


Uw 


Pancreas- ■ 



Spleen 


Guiard 


Spiwn *# mrtwked m 
undercirS^ q* glzzantf 

When hcattfiy it ii dart 
liver coloured and small 

in comparison with the 
tfiiierd. as illustrated 
above- 


OvSry 


Kidneys 



QVHfu« 


Vtnl 




Kidney* 


Tartu 



Varel 


Male 


L tt out: gut, elc... 
to reveal k'dneya- 
a«id se^ufll tt'flSftt 


rig. I 1.1 IlHmal i:^y:ini of A jmrfi'l 


ccbHlKnnic animib. although nimble %o ■CfHitPpI body Lctn- 
peraturr inlnnsicjUy^ they Old do so very (ffectiwl]/ by 
behavioural means, fw mirttpk, -a lizard basks in the sun 
iti order Id raise its body UvflplnMUlt hui ii hides under j 
log or seeks the shade in order m lower its body temperature. 
Eclotherniic anrmflb have llwdr own preferred IhmIv k-w- 

|H r;irurv i PR I I, which is Ike l&rli pcrJI lj,I e i a ii ye lLL wtlkh 

I hey can mo*£ iihimi and feed uiid HL which ihcir digcaLi vc 


«zyn«. ele. are best abk to ucl. Some speck* -ire lokruiE 
of wide ranges of tempera Lure: others nniw from ray slabk 
environments in the wild, where there is ray link Mpera- 
lure variation. Examples of PPT for different rcptilel am 
given in Tabic l LB. 

Some reptiles hihc-my-le in cold weather. This is ;i iMMiipL-% 
phyHologkfll prows* Ufidl should moi he uDifuud with not- 
pnr induced by ;i sudden Lsrnperafcuie drop. Other species 


f 
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fable 11.7 Reptiles and amphibians kepi as pets 


Tm<* 

Species 


Class Reptdla 

fir dr r C-hcJonia 

Llixln ac!r, Inrrapms and lurlleSJ 

Orriar Squ.'wnrrla 
fsnatas nrd lizards) 

T&studo Jtaummr 

Ttaftidd i? p s^ica 

Tampon* spp 

Pstuid&itya BapiA a togans 

fUaMk ruble 

TltSvWK^VUS eot. 

Ei'apw ^uffara 

Efaplre tilHtiMB 
l amp rdjPCL.'j spp. 

Python sebas 

P. tcgxis 

P. moiWiff 

P. rvticutafus 

il ,j :: iTS’f.Y viwparar 

A'i.CjtwS frdptfti 

i l gL.wid' 

H^fTTinm i Inrlcisa 

GftHJrtM0nd tgrkMSR- 

Amr-Tiran boa 1 artat&a>~ 1 lijIJ o 

Red-eered terrapin 

Gibbs snake 

Garter snake 

Com srake 

BiaoK m snake 

Kntp swfce 

AMun rock pyllw 

Royal pylhon 

h]&ai\ yytf'KSfi 

ReiexiiaLsd python 

Commen lizard 

StaUHODiin 

Common or green iguana 

Class Amphtaia 

Order Anura 

tufo 

Cammcci Vjud 


ir>egs and raad&i 

&jrp NnftUP 

Marina load 



Xflnew&i.JLS tpp 

Clawed load 



-ascutanra 

EckbtB frog 




Leopard frog 



Hyta 

European Irec Irog 


Oidw Ufodala 

rviftAw cdowba 

Greal'CrcsZed newl 


inewls and salarrandersi 

Satamarx^cl Htanontfl 

Ei.reprran salamander 



AfTTlbji-.^il^Tm JTWXKHWJ.Tr' 

A>:c4d1I 


aead^li. i.c. they become lethargic and (hey steep became 
[he tempcralure iatoo high and or environment-ill conditions 
arc 1 1 iLt dry. 

All replies haw a dry skin, impervious to water and 
usually cow red with tttk. All of ihciii shed {slough t 
their skins as they grow. Some, such as the tortohSH,. shed 
Li m Mifciill parts: others, uidi as I he snake* and some lipids, 
shed their skins at one Lime, often in o-ne piece. 

Some lizards can shed their l«iiLs ('latotorajj if they itre 
handled ineonredly. eg. if the tail is grasped This as ;i 
defence rarchajiism when at wcun in the wild; a prtd*lfrr$ 
attention may be hubcIkI to the discarded (ail, allowing Lhu 


lizard itself w oenpf uAgcaall&d. A new- Lais will jjmjw Hue ll 
is u poor cirliliijnnou* replica of the original. 

All!hough the bank anatomy of reptiles ^ similar to Lhat 
of other vertebrate** the following spedal points should be 
noted: 

* Tortflsfs and other ehelonianr have a modified skeleton: 
u bony ‘bos' composed of an upper part (campflcO und 
fewer part (plavlm^ fused at the sides. The bo* consists 
of a modi lied mtebnl column, ribs and sternum. 

* SaialkL*^ and ■lm.tI ;i in viiake iLkL li^irds hav^ iniidiliciilnim 
rulalL'd Ec> their ^Uniual ud 4wiPC: thfiy have no lirnlb*: L or 


Tawe 11 jb Prefemefl body lemperptyres -of »nn 

e repine species (adapted from Cooper and Jackson. t$ei) 



Achully nuigft 

PET 


Species 

( c\ 

(Cl 


Bok turtle | Tatrapanc omatoijt 

22-35 

2T 


Greek KiflCisa (TMudft frdttai 

IS-3D 

2^1 


Green nnnln l^nobs nr/uk rxwi sis | 

ij-Xi 

34 


Green icommoi) iguana \J$uana iQu&n&i 


33 


Flap-nockcd chamdeon |Ch.im.TeU>o ritieps)! 

£1-36 

31 


51cw-**rm (An^Ms fra^JWs] 

14-29 

22 


Baa conalnctiar (CwusrrtciBf ca/rsfncfcvl 

£6-37 

32 


Garter snake (rnamncctns sw^rsl 

20-35 

29 
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mis' vcMigi-ii limh*. ;md (hey havt ekmg.ii led lungs (only 
me ftmct Until sn snitra). liver and intestine. 

Reproduction 

Replilff produce eggs ind they arc either oviparous or ovo- 
YmparouB; 

* (>u]i:iniius reptiles toy IbrircggB wilhin u calcareous shell 
(some are ibwit as rigid as a bird’s egg but others are 
lu tic mure Itun a pitchmen l-likc nicfnbfaiKk 
■ {)i-<i-vhip;irisiis reptiles retain their * g gp within (he body 
of Ike female until the young are fully dmdofHd and 
apiUe of EDdependenA life. 

This retention of the egg until hurdling is mu [he sji me as 
[rue vhiparih. because [he developing reptile embryo h 
nourished only by the yolk of I he egg. niftier than by I hi: 
mother via a placenta us in the cw winli vlvjparou* rruim- 
mflls. 

TIk young reptiles, whether hatched ur bom, emerge :ts 
small replicas of ihe adult und art immodbiely c.iyuhie uf 
feeding IhnwhcL 


Management and nutrition 

Veterinary muses arc often asked for advice on the mimugE- 
menl ofexotic pels, including suiuhfc him-iing;. feeding smft 
general hushiindry. and perhaps breeding.. They are ibo 
asked which pets might be suiiahk in various elmimiianoes, 
1 1 is therefore important to have 41 good background knowl¬ 
edge on iill aspoGlB of pcs care, us well in knowing how Ec> 
handle the animals when they air brought imo the practice 
and how to look after those that become hupilali^d. 


Choosing a pet 

The choke of pel depends upon many factor* and Table 
I MO sugjealE the main questions- ihat should he asked of 
ii potential owner who is considering an eisatie as a pet. 
dienls may want pets for various purposes and Lhese 
requirements have to he taken into considcraiiuri when mak- 
ing a choice. In all eases the animal must he easily handled 
..ind managed!, relatively robust and unlikely tu l commit tlis* 
ctM. Examples or specific eireumssancev ai*e giv-L-n Ln l;sbk 
Nil. 


Amphibians 

Amphibian* are often grouped and discussed with reptiles 
but they show many dilTerences. In particular their skirt is 
generally tJlin, mucous and permeable. Many amphibians 
Call respire through llurir skill as well as using lungs hidultsl 
in gills t kirVitek The 1 arv ae rnetanioipliose iuLli adults. 


Fish 

Tlsere iire three rmiin groups of lishi the primitive 
Phicodprms. the huge group of Ofteidilhyes (bony lish 1 
and the t’hondriebthyes (cartilaginous fidi). Those of most 
relevance to veierituiy pfuctice are the bony liih (e g gold- 
foil). CaniftaghmjB fish, such us sharks, uts sometimes kepi 
in captivity. 

The type and temperature cd‘ water in which (Ml hs-c are 
v«ery rckv-iinl Ml 1 heir physhylogy and health, and Table 11 
gives snrne nidtdtt. 


Table 11 Water temperatures tor fish 

Cofef Warm 

lypfl (up to 21 C| (21-29 0 \ 

■ ^ — ■ ■■■■■■ - — ■ — ■ ■ : 

Fmahwaftar ■Gotdiisn Gvfipy 

—^M=g5=BSga«BB-=5gg == ■■ - m 

Saltwater herirg 56flhQfSti 


Mammals 

The hftttrng, nutrition, peneral management and breeding 
of nxlffllf, rttMlN find! ferrets ate sumrmirised in Table 

ll.]2, and the speeds are looked BE in IHOTC detail below. 


Tanie 11.10 Advising on choice oi pot: questions to 

’ J T ‘” vryTWF 1 * " r '-^y 

Qufliliem 

EnplifiiaLiui! 

Aie - nancjl 
txir side ralki-rre. 
impofiarr? 

^arrm s*incjn* we eiippnk> kmsn 

Wh 3 l lBGlNi@S do 
you Have' 3, 

Avoid aroe pels such as rabbits and 
parrots if thfl owner has no pardon or 
livee m a Bat 

How much spare 

fltiit ilj you 

Same puts such as piiTDb. nned 
cccisderdblc iiUerUDi ti Itncy arc- nal Ip 
bMm& bored. Otfters, Such « fish arid 
inven&feraeefl, need raludvetf Idle atwmoa 

What are yatr 
durnestic 

arfi^rigBrnenia^ 

Same pets n'c- mnulatte Fdj ycunq 
chilc±en or elderly persons Same annuls 
li d active eL nigfil. uOiers by day 

Are :hcfp x\y 

signtlicanl human 

mHqnnnr? 

l^pjpSe wtxi aw mrt*ihv$ to fur or toamprs 
Bftwld be wury ef mammsH: and bwds 
Immynosuppressed should only 

havn r.r.riinct wrlh pots al kncr*Ti hrhalllT 
StplW 

WM otfwt 
animals cto you 

kOfip? 

Soma fweloft may do Incompatible or 
difiteun u> keep Hsgalbar. o.g. annai birds 
and cats Commgri&si bachensi oiwr 

(xgantsms 01 soma Eoecos may cause 
cinioai disease m others 
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Table 11.11 Advising m choice of pet: 
considerations 

Require mint 

Cunsidcrntions 

A p0l lor rhlnrnn 

Dhm 

A pet rcununiDni) 

Far eriderty puepto 

Easy to 1M 

Food rri,i'li ,'f ntiliunnn and aFfardndk! 
Teoiperatyre CQfFVMfRti* 

wllh ifKjeo Qi o*in*n;si 

A Iwrdy 

No risk lo babies 

Corrpulible with- l amil?’* Bfifltyl# 

Far cdLOdlrSiial 
sSucfceS in the 

dassrotJifi 

iiVeshend und hdsJirr on noed 

Con^ider^Kin 

Heating may be switotwd ori 

Food sofipiy rnjfll tie reliable 

Continuity m turns of ca/e 

Pecs ror rtuwtHnJ 
talks and vsiis 

Poinftikly 

Rnsnml Id rnpcnict!) handing 

P 4 g spndaJ te^al rcqjiiefr^’ilS 


I hcru is llIsu useful informal ion on eagre for rniall rnarrunnlf 
m Lhe Hu*.' ro kurfcts produced hy the 

iJilivLn’silks Federal ion foe Animal Welfare lU! AW), 
copies of v, liiL'ti tun I* given to clients - preferably before 
they jiL'c|uinr a mm peL Much useful inform-iil ion on the 
mjiTkiiL'.LiiiL'n i Kti small nuniEnaLE has resulted from their 
use m l:ihnr;ii-nnL"s ( . ;nki lahlllwLs iiJi these cscabtishrrMJiKs. 
uspeonlly ;imi:i.il [Lvlti'iicians who look i\ Tier the animals, 
•can pr#c beneiiLiail. 


Rabbits and guinea pigs 

Tlte d&jiYMtiicatod rabbit is of European oripnh wherea- ilic 

guinea pig coraw from Smith America. In addilkm to being 


popular pets, both species are used in research and us. a 
source or food - in ihe caw of Ihe guinea pis, priitiarlb in 
poorer parts of South America and Africa, 

Hystiand/y and housing Rabbit* mid jfuahL-j pigs 

arc usually kept cul^f^doOrt* although many people ftow 
also keep them entirely as iindoor pets (‘bowt* rabbits). 
The standard housing for the rabbit or guinea pig is ;l 
hutch. with ii covered sleeping area and a wire-fronted ‘liv¬ 
ing’ area. Owner* should be encouraged to view a grassy 
outdoor run ns essential for three species* or lo allnw regu¬ 
lar ’free-ranging" in the garden. 

Rabbits are hardy in the Northern European Climiite aiwJ 
suffer lhi.Iv if they arc unable lo keep dry. or from excessively 
high tempt rain re*. With an underground burrow in the 
wild.., they are always able lo escape from the rain and 
from the he,n of ilhe summer sun. 

Gulimli pigs also dislike very hot weather and may strife 
if 1 Ik y cannot day dry. 

Rabbit* and guinea pigs may (but hy no means muni.) be 
taken indoors daring the winter, bui care should be taken 
that the winter aetommodatkon ii well ventilated <tnd not 
overheated, as poor ventiJation and overheating my predta* 
pi'sc 10 respiratory dswii.se. particularly in rnhhiis 
Both specks arc social, living in colonies in the wild. 
KalibiL* and guinea pigs can be kept together. although in 
some crises problems arc encountered such as rabbi Ls- 
mourning caries, or the cavira chewing ifre rabbit's fur. 

Owners shnuJd be eaieouraged tih keep rabhils together, 
anil In keep guinea psgri Lugetliei, but v. ith certain precau¬ 
tions; 

■ I wo mak ruhhih- Wall Sigh I . 

■ I wo female rabbits may live in harmony, or one may star! 
io italic dominance over the other when she comes into 
Season a ltd alirts 10 defend (lie 'nest burrow ' as her own. 


Table 11.12 Small marfirrt«l huSb*ndi>; a summary 


R^bbrls. arwl gulnoj pigs 

Rats and inice 

Gcrbils and hamsters 

Ferrets 

Noosing 

> luv.'ii«% Cfl IkiOi pOfifl <x 
au@?de run* 

Cages or mous&«tat 
\xnises writ* oftpohunitv 1e 
clrmb 

Cages. deep 

bedding inr ti mnel ing 

As rabhd end gwnea 

m 

Bedding* 

^e^spaper pus Kiwdusi 

W Viixxjch^s And hfly.' 

slraw 

Swtiwt. shavings, 
wDocIrhps wRn-shrcdkd 

nw 

An laris and mcc 

As rebail and gLiree 
P*9 

EHM 

Pelteiod diiws e^e *v«Mbte lor all epwiee tKd heei tupplenwrM wiih: 
vcQfftabfes. Iran. ee«ds 

Some rodent* wil m& npp*rnnlly tinnnlit tram Iwn mvcfte'brnbQS 

RAtJtoit* And pug* nnnd bay 

Moat ard Aggs. 

Spec al ozaie 

AH apecies should be kepi dry In a dfauflhi-iree environmenl 

A wairri area is needed rf rabbria, giirpaa pigs i v lerrets are ^epi oui c»i doo^s 

Hygiaiie ia vYtporuni: cages shauid be ca&ar*d Ihorougtiltf at oeasi: onoa a m&*. 


V«dnw, m^*i5iffie* h 

My>L'H.i1r.riiri nrd VHCl 
vnnrmr- mny b«s advisnbn 
lor rafabils. 



Oislcmpcr vracone 
may be advisable 


J ApuM j^Wsflc Mins Hthjch i"*? HKBjD around tints of cjvtc .tnoflcfiwi tf ■feimort 
Arad ■urvxccssjfY -' sc aniVTScratfraJ aganto r\ afl s pwetos teV ^ hxhti avy fatbits and ntdanfs 
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pets and rtni'cffife 


A iiiak arid a female rahhil will live logel Iwr, Liild either 
(of preferably both) can he neutered hi prevent unwanted 
offspring,. Rafrbiis an i he wild will form p;iir bonds, and so 
u>bv3LiusL_v Lh« is ihc tvd 4i nd most nuLural arrangemcBi 

for llu>m in captivity, 

A group LIf leni-ik! guinea pijp will ftiw together widiout 
fighting. 

Male gu:in cj pigs will live LnjgethLT wilhouC figshlpng if 
there Lire no k'lim Il-s -.uil-in sight. sound hr smell 


Fading As rahhus and guinea pig* are gliding ani¬ 
mals, iJw niMI irnpurranl pn rl of their diet is good-quuliiy 

riPUj^haat 1 either hay or JLrilfiTI^! In lhc absence of -suffi.- 
dem TLiuijli.agL!, bnch spetn^s jhui particularly the guinea 
pifct'l may chew I be iur of comp4nrions to make up (he ddi- 
dencyr 

In Lite same way that puppies. kiiLtens or breeding or 
working chip are fed dilferemly compared wilh a sedentary 
pel, my Cuo a. young or breeding TabbLl or gum pig requires 
iL riilicrcnL diel trnm iTuiil of si BdcDliry adult animal, The 
amouni of protein in the did w as important foi ii young 
rabbi! nr guinea pag as 1 1 is lor ii young dog. The pellets used 
by rabbii breeders usually tocliirn approximately 38% pro- 
leinL commercial r4ihbil and guinea pig mixes vary In protein 
bdwren 12,5% and HV5%_ and the higher level should he 
regarded as oplimum for young nnd breeding rabbits. 

Free access to good-quality gru/ing ean make up a short- 
hill sn l he quality of the dry Teed. Remember that during the 
winter I he food value, particularly I be ■vitamin eonlent in 
jereen^ I hat have been standing willwul growing for moruhs. 
is quite low, 

Guinea pigs have u specific requirement for dtetoiy fib* 
rabn C; animals on free range, especially during Lhe spring, 
summer and autumn. usually find enough vitamin C in Lhe 
grow big grass bus flthetwite llte tiki .dluuld hu iuppIcfytefV- 
led jI li rate of 50 mu pur guinea pie per day (mure fur 
pieeaiLini ii.nd laClatcng ajumahl. Suirlu guinea pie mixes 
i li *w contain this vitamin bit i otherwise ii can be given m 
wullt. iililiougb this puses lvvci poulUc problntu: 


* If given Lit a waier haute, it should be m one wilh a 
sniLiftm-alHl ifwirt, as the »fi metal of many drinking 
bonks ^ ill iudivite viramin C. 

* If grvm in a drinking bowl. vitamin C can hi inactivated 
by organic mauler - and guinea pigs are known to deposit 
their nieces in the howls. 


Some rabbit pelkts and mixes contain CKdikielitz 4iud 
these should mi be fed to gui nea pigs due to I be risks of 
lojucity. Qwculiosb is not a major problem in guinea pijv 
(1 bough il can occur? and- cwriritunlvls lend lo reduce lhe 
efficiency of the gul. 4irui uik poor growth in young urn* 

mills, 

H&fTC/hnQ fdht)ItS ttabhih caw hu picked up by 1 Iur 

scruff and supported under the rump, if they are ilwn 

llicked under lhe arm, so lhal lhe t',yu% are eu^erud. Uh:y 
can be carried afdy using only one rlnv and lusuallvl 

wilbLUi l ;iny -slrugglmg. 


Hand ting guinea pigs Ouira ppf con k- picked 

up with d hand around ihe shoulders They slwuld also he 
supported under Lhe rump, erpecidly if large or pregnam 

■ililMlB 


Breeding rabbits RaWvis m seasonally polyoefl- 

Itous and iire induced ovulalors. They Lirt tmted by raking 
the female <doel lo the male fbvcfcl She ih tliL-n ntttund 

■ e a 

:ifler mailing, which lakes place almoct immediately, Prtj- 
naucy diagnosis by abdominal palpation ean be perfemmsl 
at about 14 days. The gcs-Lation peri Lid! is 2fl-32 days; ih? 
huger breeds take longer and tuvebrtef Ulten. 

The doc spends very latcle Ibn* wiLh her young. Itavinf 
them covered up in the nest and reiurrfinf only otwe ewitt 
every 2$ hours to feed Unl Dwmh may become iinsJoirtiil 
the doc's-apparent Iaek of inceresL m her litter A nd haw? lo be 
reassured lhal this is normal. In iIh: mid, ihc ymmu are iu 
danger every lime ihu d« gLH.^ to Lhtrin u povsihly sjinwjrig 
predators Lhc way to ihe mat. 

Young r-abbils may be weaned from ft wll-Ics ->f avis, pre¬ 
ferably by renumng Lhe dLie. TIk liner ahoakl (hcfi l^epl 
In get her in familiar surroundings for a further week I’h.-clul- 
they are sold. 

Breeding guinea pigs Guinea pigs have a long ge- 

sraiion pcriiKl (63 days or more) und give birLh so preco- 
dw® young. Guinea pigs should be bred for the first rinse 
before they are « year old, as the large si^e of Ihc young 
means ihut Lhe pubic symphysis must open Lo allow Lhetn 
l« tw bom, If the sow- i§ loo old before her lirsi Eller, the 
symphj-Tiis may not optu and 4i puhicui section may be 
reqirired r flhe Opening of lhe symphysis, detectable by pab 
poison, indkVKK I hit l she is likely lo give birth w ilhin a 

iron pie nf tl-iiys. 

The iLge cd' puhtTly ira lhc fcimilfc fllifKl pig is only 4 5 
weeks. The nvuJe should be removed in gaml isms m ih;i.i 
young renvaks in she tiller are noi aLnmdy pne^nani hy die 
lime they are weaned. 


Chine hi lias 

Husbandry and housing Chinchilla are ulin In 

the Andes uKunrtuna bill there are very few left in she 
wild. They lioti impiirl^j for llseir ^kim tml are now 
Hid Illy bred as pets, The wiM dtbichilla is grey hut many 

u!her L-nk^urs huvv bi^cn devvliipcdl by scli^cljvv hreotfi njl. 

t TlJNLrll ill as arc >Licial aniiii^il'i anti sn ;itl btfsl kepi in 
paiTs. Ideally lhe pairs should hu cslablisiinsd whiltr ihu ;im- 
ir.ii Is ^itl 1 yuung. fucUalLTs arv iiiuiu aguiessivu Elian rnalcv: d 

aduL Lv ure io be inL^Hlueed. i& one finolfcet, iIil-v >Hnuld be 

kef?I iii adjoining cugCs fur u whi II - and EliCil lliL fuirtale 

should he introduced imo the niate's euge. 

Alihough cbiidulu can be recommended a-i pe-Ls for 
older childicn, they are nocUimil, and me very .igile and 
uctixe after dark, [t is better not to house them in bedrooms 
where people 4itc trying lo sleep. They are normally kept 
indoors and w do not salfer extremes of ec4d % but wilh 
their wry dense coats they are susceptible Lo cvvejhealing. 
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They jim ii v ii-ill v kepi id -all-wire cages, which should- be as 
large us possible l*> all^w pfciHy of exercise. and should 
include ledger anil briimihca to climb on and chew and u 
DHt-boK for steeping. They arc very destructive nnimuli 
and in nil ifoc Iih-ilI ami water cftnLadiicrh should he of earth¬ 
enware or meliil 

Theyr keep their i'ut m order by dual-bathing. A shallow, 
non-ehewiihlc pan ui commercial 'chinchilla dnsl sand' 
should be pot into I he cage each day but should nol be 
left i here permimenily as liie animal * Lend to use lL as a filler 
tray once they ha ve dutf-taiiiicdL 

F&&CflftQ A commercial chinchilla pellet contains 
iihoui IH-% protein. The bjiuhbIi mu-si a ]go he given gnnd- 
mralily bay; ifL-ais such as apple und carrot are iigyepiaWi’r 
Too niucfli of any high-fat foods such as peanuts or suit- 
Atrwcr sredv nuiy dull the coal and. if given to excess, may 
lead to limy changes in the liver. 

Chinchillas should He pie bed up gently 
afoiiiul the shoulders, if net'e^iry uring the b^tf of 1 1st 
tail as further support.. Hrwdert who exhibit ilicir animals 
do rut appreciate greasy hands spoiling the lur and a pair 
of ]\uh\ cotton gloves, a scarf or a mu el ran be used lv Ilco 
handling such unimak 

Br&BCHffQ The bwding season in Northern Europe ii 
from Ncweiii.ber to May. The gestation period is lll-IM 
■days. and up Vo ihree pncodMi* young are horn. Owners 
lomeLiTLie-; ask whether in rcnnivt the nude or to leave 
him in with the female and Hie Iiillt. in hum! eases the 
miilc is very caring. and prcHueiive hut may l re-ad on the 
young amdcntaJlly as he runs around ihe cage. particularly 
if no ncfit-bm is provided. 


Chipmunks 

Husbandry and housing The Sibtriwi chipmunk 

has become popular us a pel in recent years, Acl-husc they 
can become very Hi rested in (he presence of elecifN 
equipment such us televisions. videos and t-nmpunrrm, ifoe** 
aniniiilh should he kept oul^fdoan. They will lire outside 
happily all the year round, as long 41 s they have weather¬ 
proof nest-bo»es und llx'ir emtosnrs is shaded in protoa 
I hern From very hoi iveathfr. They dt y not hibernate Tar 
long perils foul will sle^p fflr shun periods during very 
cold weu 1 her. becoming active again on warmer Llays. 

I hey are usually kepi in aviaiydikcticoommodfljtion. built 
Viiih seeuiiiy in mind and always wiLh a safely door. A 
weaUwupnool' niii-boi slulfed with buy should, be provided 
tor each adult, as they prefer nol to sha re sleeping-quurters. 
They can he kept us u pair or. if lhe enclosure is large 
enough, us a group, although ihere muy be aggression 
between males or between fcmaln, particularly during Lhe 
breeding reason. They usually have Iwo littcre a year, in 
abonl April and again in AiLg.iul. ["lie.- young leave Lhe 
ucsl-bos at about ft weeks of ape bm should h: Mi with 
lhe piiTeuls for -ill legist another 2 weeks. 


FBOdtnQ Chifwnunks are omnivorous and should, he 
fed ;l diet Lhai cohtains meat protein, fresh fruil und vege¬ 
tables and a :Tvud.-:iiul-inuL iuLl The animal protein can h? 
provided by a tmnfcplcit: l-ji lood; |JIm s^cd-and-nut mix 
c.3 n hi, 1 41 iL-omhiiuiiimi of hirdiwd wiih a commercial smal 
nnlenl-miAr 

handling Unkss. they have been hand-reared, chip- 
Tnunks are <WC easy to resLrani und ;iic besl captured using 
41 light nei lit 1 rapped inside a neat-box und moved with 
l foe nest-kis. If hospitalisation I vt; uni us riecessury Ll should 
be for I he minimiuri iirnu possible; Mae vcflerinuiy suryeiy 
is likely to foe a very sirevsful etivLronmpuni for them. 


Small mammals (rats, mice, gerbiis and 
hamsters) 

The veterinary nurse ii sometimes usked i«ar advice ftboui 
choosing small uumuna] pels for children and the following; 
fuels ure lA-orth hearing In mind: 

* Hanvslers are noelurmil: gerhik aredhinuE rats and miL%- 

are uetive ul anv time. 

«■ 

« All small mammals need Lo be handled regularly in keep 
them lame. 

* Gerhib, when, a Lamed, leap in the air - und oul of the 

owner's hands. 

* Hiiinsiuri und uei foils are easily injured by fulling. 

* kuLs a iird mice are cl imbers: ihey ding on to dol hi ng. etc., 
and ure less I'tely to injure ihemsclves if they fa IE. 

* Ruts iiru prnbiihly iluz quHjkust learning of the smull- 
nh 4 iTnm:d jmtIs. TJicy are more likely ld form aLLudiments 
ti> 1 huirovtiicra. S-juiL-y rati, handled regularly from wcun- 

ing. ure ^ry unlikely M bite, 


Hushandry and housing Syrian MutiH arc sCili- 

tury by naUii^- Dwarf lunnsLurs will usually live ini ^ pair 
il put together when yonnj bvT it ka. unwise to aiLirmpc to 

ITltn>di.iee two ikIuLK 1^1 each liVIw-T. CiCi folk JLTfc sl>C:;iI iifli- 
muk and live m t’xi^mk’Ll lamily ^.ruupi - do not uLtempi 
to mtnxluce a non.-liirmly perhil lo ;i girmip. hwi anakL- up 
pairs at weannig. iLal* and mice are loosdy sneiul and 
very tolerant: iwci or mnne lernali* ruls lit uiiee will live 
satis Flic Ewi I y togiriher; malc> will llolI to fight foul M?ine- 
limes two or more m-iik's will lugutlier il there ure no 
feniaLc& within sight, sound or sincIL. 

F^Bding All ilicse sm^ll uumuualB are omnivcirei- 
Miriving on a diet containing a proportion of animal-bused 
protein. In Lhe wild, hamsters and gerhils in pulkulir will 
catch und eut. invertcbruLes, while v^ald r-ats and mice will 
also cut carrion. A comparison of the nutritional content 
of most com me ran I H hinift*r mise^’ with th<n of n com- 
merciuM Ltboraloiy animal pellet show's how* poor lhe diet 
is on which these pd* lire. 'Hie diet, and ihus Ehdr gcneiu! 
beullh. con be improved by giving a daily helping of lafade 
scraps plus small pteoes of fruit and vegeNihle. 
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HSflClHflg i ^nvL' h^msisrs and gerhils can be moped 
up in to tvrtp cupped Hands,. bul k 1 mire to support a gerbil 
that ii oiniHt leap away. Gerinb should never he 
picked up by the tuil,. as (be skin may peel off. 

In ib? oik of^gipnam snail mummalh. suncauthorititi 
ruLTiJinmemS MTurtinp (and Lhi-s in standard in many Lihons- 
I4W). H?wWr. Itiis can he distressing For the willing 
«hh ier and is Oofl easy to iioeomplisb wiltacnit being bitten, 
it may alto be iifjiuioiu for the Syrian hamster, with iid 
piuiuhyriinii (jti (the proble m arc similar when handling 
;l Mtinge^c dpgh ]| is best to pick up pofcraliaJty aggressive 
ftftidi mamrmils with the aid of a srauill act or a lowd: they 
Clin ihen be manipulated within I Ik towel Id mptw Lhe p:iri 
required for e.saminauon or injection, Hi Mime cates, ligihi 
(isollurnuej anaesthesia is helpful. 

Mice may be picked up around the itiDiildera. cw by the 
hii se of I he Uiil. and then platted «Hi a surface such us a rim li li 
towel. Pet fancy rats ucuslfflmfld to being handled may who 
be picked up round iJlc shoulders (Irig. III.Jit a more 
•anxious handler can put the ihumh under ibv gfliEniTi 
lower jaw lo hold ihe mouth genily cIummJ- Awk^atd uui- 
muh arc best handled using a lOAtl. After iniinilLy Miking 
hold of the haw: of the tall, Rate may he vnilfed lo rcsGnici 
I hem lor injections hut hiring rolled up in a Ijghl Itwel i J pji 
] Mb) is Less Stmsftll for ail animal LhaL is aCCWtOVTlcd lo 
only gen lie Junulling at home. 

Breeding m«i Jimal] nuiTFiTTials pin be induced to 

breed all the y ltj t nmnd bul in practice I hey lend lo slop 
breeding during period* Li-f ifecrea&itig day lenjdb, from 
laic suuiiner lo liic lum uf chL p sear, They all Have ;l pwt- 
pac'LUm oestrus, which AteAriS that if nuili: ami temnlc are 

kept together ui have brief COHUkI ilWr part uni ion ihcy 

Will probably nuEir. 

The s^frli Uiry" Syrian handler female will usually be aggres- 
«ie UramrdB a male except when she is in uslna, which 


occurs every 4 days, When ready to male she exhibits lor¬ 
dosis issmtral curvature of I Ik lower opine), as do oih of 
the srmill rammaJE. 

The young of most small mammah commonly kepi u 
pels are bom miked and blind. Many bonks, and folUoic 
m general, claim thuL the young: should nni lx- handled lor, 
say, u wxk filler hinh because it would reduce ihe mother to 
Ml her young En practice ibis depends on Mich things ms the 
lamcniffis of the moiher and her confidence In her mml 
handler, Mirny breeders handle young frurn birth. 

Pel owners should be reminded that lhe mother will 
require imaul limes us much food jm usual while ruixifij a 
Idler, particularly a large filler. Tlic uuial diet cun be sup* 
pfcmenlcd with dry complete cat or dug food nnd baby* 
waning foods. 

Weaning should not be carried our too tally . The young 
will si art to eat solid food some line before they are ready to 
hi; waned. To avoid stress at warning, (he female should be 
removed and the litter lelL together in die fiimiluiT environ¬ 
ment for a few days before being sold or rehoused- in ihis 
way they lose their mother, sihliuy.n and iamduir environ¬ 
ment in easy stages rather iJmii all a\ once, 


Ferrets 

Housing E-'or at least 2000 years Ferrets have been 

kept in Europe for hunting. Working ferrets are olkil kepi 
in hutches or in a "ferret court" which may he an nuidunr 
enclosure with -u shelter, or in an indoor area in a shed or 
barn where u number of ferreb live togclher. 

Pci fcrrels ray live indoors (the standard in ilie L S where 
hunting vnlh ferreLs is banned by lew) or in a haich nuisidc. 
It is kmporf^nt to mttetnbci ihsi fends are highly active 
f.muvures ^lud supitme CMpoloftisIs. with an mcelligence 
conparaUe to LhaL of 4 cat. All pci I’crrels should have 





lift. 11,3 HuTidlini! j fxL nl. fa) M>ildinft "by grasping tin- tibwiklir!. W'mppnl in a UhAfi whik nuovehnf Inmi adcwstliL^ia tin Iba cjm:. the 

loMl i*i imp.»rljnt in POM-AAMHllttiC ivanlllC iWC-4rl WlAll ;iii«rti:ilt qyi^kly ImorrK fcyphWbrrtTiitu but cl-*« rappinj* w ak vrfid as a 

reslraint for an ucIilv rail. 
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regular e^rd« (menial as well as physical) in u s(inui|aiiP8 
Evnironiiml and they have a pul apniy for ‘play 1 . 
Alllwmgb floHwy in the wild, they enjoy company and 
|wc> nr pn will usually live together. thcHigh two males 

^re likely ifl fn(h(- 


breeding in a young iill veil I "mate' Hfir -with a insoctocntscd 
hob tn take her om of season and into a p^udopraglMiicy- 

Bfncte 


r#ea , .''n , g working farms are often fed on ihuir pney. 
The fenreL's nulritionaJ requirements are dmikiT m thewu 
of uu but iixiibed eaL loads Lend lo pr«n<l 114 : 4 ; Joiil-srmeilllng 
fmeees (complete eat foods- make tbcm more *ce^stabk). 
All ferrets. working or mol. enjoy whole sstfeusses sea- 
viuiulK. fU£h as those that are sold frarem fur feeding lo 
snakes and birds of prey. On no account diould ferrets be 
ressfliitted to die iridiltonal diet of bread and mi Ilk, tnii 
milk alone will oik ei lx- useful lo tempi a stcl or anonx-Liu 
krrcL 10 feud. 

Handling Ferrets can be picked up around ilx 
shuuklers, with a diamh placed under |h *2 lower jaw if 
■here is any suspicion that the amm^l imighi aiicfnpl lo 
hate [Fig. 11.4). Biting is mar? often ibrough surprise than 
aggression, and it should also he Tememhurud ileal ferrets 
h*ve very poor eyesight hut are Ti isshly dlkbnt predators: 
a tentative linger is assumed la K’ cdl hie prey. If a ferret 
docs hite. its jaws lend So lock" and '■ l-jh k: difficult to 
remove chough there are one or two tricks (including sim¬ 
ply leLLing the andmul find il* (Vul if ii k dangling in mid¬ 
air or immersing (he (end in wjnerF 


An understanding of the biology and naiitral histtwy of 
birds h important if one h lo deal adtquanHy wiilh them 
in captivity and 10 provide ilkem wiili optimum condidons 
when they lire unw?tk SmW key pmnis foi Imspitnlised birds 
are as follows, 

Birik an easily s|res*e*l. especially by clase proximity of 
people. by loud nobea- and by violent moveitwruti: 


* HeduiTL- due ooniaei by keeping birth «™l- distance 
frurn people and other animals. An elevated position 
for ike cage is ideal: most bird^ like to be m u high wnfr 
inarnhriy position with a good view- of their environment. 
Oh*tn e 1 lx Idrd from ;i distance before apjrrtPidiiing it. 

* S' uclIilt reduce the stress of proximity by cnvsnng part <?l 
the cage or praviding vegetntion behind which the bird 

caik hide. 

* Reduce light intensity if a bird is frightened buL tcftwjus" 
her that most birds musl be able to see in order lli feed. 

* Avoid excess noises, iixl udi ng rod Ii ng of keys, banging of 
doors. burking of dogs. Discourage unnecessary visitor*, 

ISirilv miksi fnd regularly. especially if they are small species 
w ith a high iiiLiaftK.ilic rate: 


Bf&B&iOQ Thi. 1 breeding seaMM for ferwis lasts from 
spring lo aulLunn in Morilxrii Europe. Tlx testes of the 
mak (bob? are witiwlniwn into the abdomen during winter 
and descend into the scrotum ai ilu onset of ilx breeding 
season. When the female (fill * tomes irno season her vulva 
shells She is :in induced <n a la lew and is seasonally poly- 
ocslrotis dike (he eat: see Chapter 18): if *he is not mated 
she can remain m season until the autumn, which can be 
dangerous far Iht and cum piiKiuce a potentially fatal anae¬ 
mia Unless |tlk are requited, fen breeding, spaying is 
raeoftintencbd S^inic farm keepers who wont to postpone 



* Encourage feeding by prosiding ihe company of oilier 
birds 01 by afferins moving or LoJouffal food ilcins 

such as mealworms, cgu or berries idcpciidiilg Upon s[X- 
exsj. 

■ Accept ability may be unliaiKxxl if seeds are soaked before 
being oAcred Or if null'd lies are provided, e.g. a lease! 
head cOnUitirfyg seeds. 

■ Fond 4 md wuler eonCai ners must lx the correc t slkafx: 
for btriince^ a hernn neesSs a deep vi aler container, not a 
shallow bowl. 

Fneviurase ooml hebaviour lo promoie recovery inun ilL- 
ness. For eumplc 

* Social apecies will benefit from company. 

* Preening behaviour may be si imulu Lctl if the bird's plu- 
oiugL- is sprayed. 

I IdliIi sl^nil urits i >l iiospikiLisaLioik facililks pfOITkOCe Ixtier 
cure dl avian patients. Fsjimpks me gLK>d features LneLuder 

* Ekv-iiicd eages, 

* 13minM.T v\v 2 IlI 11 _‘Ic> alter light intensify. 

* A tlonr lhaL upciks iciv ards (Lm Uiseciuruge (Stjpcti ll«;?m 
CLiming ii|i I) hail I ha I alsu uluses naLUTally. 

Choosing birds as pets 

A veieiinary muise who is asked (o give advice to mnvice 
hird-keesxrs should encourage them in ihe right direclion 
[for tlx sake of the tnrdsl with tlx folloviiTig suggestions: 


I i« s I 1 ,4 HokJlHU :i 1 Jim; I. 
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■ Gain experience by keeping dftnlRlKQLcd rather liuii 

Wild H-pix:i>J--h in llw.■ firsl instance*. 

■ TJhme who w liu Id Il ku a pel n;irml tml haw never k-cpn 
birds before:. siari with, perhaps, u pair ofhand-reared 
mclcatiela betore niimipeang to beep (he Unger. non- 
dofncslicabed apedH. 

* Those who are detenputHl to acquire large parrots as 
pcLn spend a IsleL- more aiul acquire a 13riiish-bred. 
hand-reared (lawful rather ikan an rmpiirled^ wild-eatiyilu 
bird. Bear in mind that each specie* of large parrot has 
di Herein I inhcicmi cluiru.LiL'TiHiKrs m exactly 1 he same 
way that difTertni breeds-of tltif have different ehaiaeler- 
asEacs. 

■ Consail library books un Lbe subject and mlk to experi¬ 
enced bird-keepers before dtockHnJ 10 wqarrr ii bird- 

* Remember ihai :i purmi migliL Uve for 40 50 yearn, or 

more. 

■ 1 Ik young British-bred perrtH thai is snld ju^t after 
weaning is a pirticubify tUrinancLinj pel; ii requires ils 
rnwfi of its owner's (ink: as would, a puppy, 

* Most birds, and pa regularly the p*rw jpedcs. aw social 
and -do much better when they have lHl I'umpany ol ihekr 

own species as well as dut of humans. Jn the ibscnn of 

coTiNk'L with their own ipeeie*. exunalvi: ligmnn ccunpany 
is vi uil. 


Cages and aviaries 

Aocommodatkon fur jx-i birds can he divided into cages »nd 
the larger aviaries. In addition some Uime bird* may be 
allowed the freedom of iIh; hewre, ;i pmdkc that appeals 
co many peopk but die bird may durupc furniture or other 
objects and can expos* a self to hazard* such as declric 
wijes. ovaii, paiunoui ehemieaN and even lead peeked 
from leaded-light windows or old fxiini. 

Cages Th* cwli main groups of cage are llie u ll-vsi rc 

type or die box cage i wills wire at the I'mni but solid sides, 
roof and back wiD)l Their features are described in Table 
I LI 3. 

All-wire -cages are acceptable for untie birds hu they 
should always be placed aL (he side of the roam or m j 
corner. reasonably high up., to give the bird a wuse of secur¬ 
ity. Box luges are more suitable for wild and mure nervous 
specks, which feel less sLresscd when (hey cartful he viewed 
from all sides. 

In lI> l? UK, any cage used for a captive bird [except pouh 
try) should by lav be large enough for the bird to aifetek 
boLh wings fully in all directions. There is an exemption fur 
bird* ihiut are being transported (c.g. to the surgery) or are 
under (raiment by 4 i vdcruary surgeon but rhis docs not 
nirsrewanly apply lo any bird in u veterinary practice or 
under (be nit of a nnn*MiMennnrian, 

( ages for pel hiTds eIkniM be ,is I,itik as possible.. allow¬ 
ing room for parnHSi (c> eli mb and Tor eunarics nr luKhe* to 
haven short llijdil between perches Most commercial cages 
41 re Sited with Tidied, plastic pevtbest which should be 


Table 11,13 Csge desigrv bene cages and all-wire 
cages 

Bax 

Wire 

Open on wil? me side 
(tort) 

Open on al sides, unless -cever&d 

OllL-n made tit wr.od, not 
eafliiy dsinfksctod, r.i.biftrl 

W (Viewing 

Easily drSiilected nal 1 HcTy la tin- 

cJie^ed 

&ni EJsufliiy im-s 

fnohlflrfcpfl as n tes*s 

5KVira 

Bird ausity IrghlmiaU i.nl^ss ore 
ar morn- sk^he. mb covered 

If itortihalion pcxn, inner 

al cage: may bn 

luti dark lor leedinp Md 
other normal behawbur 

iiufnimaiton pood, iacibcauss 
dinical observeIkm and 
encwreGes norrnai benavbar 

bbi tahig to dfaiUGhlB bet 
wiialion cflen poor 

L jLIl 1 Id drau^rls but venhlsbon 
good 


■ 


replaced In natureJ perching m Several different dUmielers 
for the sake of lIic bird's fw, Fruit Ireei lunsprayed) ujul 
willows are relnihk- sources u-f nun -poison oil* wood but (lie 
branches should be w_-r«uI xIvulI (p remise any wild-bind drop¬ 
pings before they arc placed m ihe cage 

Food and water receptacle* should be placed where Ihc 
bird can reach them easily (bciimig in mind whether the bird 
normally feeds cm oi off llw ground} bill lannol defecate 
into (hem. Most parrots, whether large tit small, appreciate 
lmV in the farm of thing* to itiveaclgaie- chew and desirciyv 
bm ihere should not he so many toys iliai ihure is no tooth 
fw movement. 

Hygiene is moat unporLent. Food and water containers 
should lx eleened -daily, Cages sliould be empiitpij iirwl thor¬ 
oughly cleaned at leul once a week. 

AviUn&g Many p«>ple choose to keep birds i n aviaries. 
They may have orife ow anaiy as an ornamenc in ilie gar¬ 
den; or they may have a number and be keen avkuicurisis 
win? try in bred birth in captivity. Mol serious uvicultur- 
isLs are util aware uf hnw to huilul and maintain an aviary 
buL the amateur wcvliing m have one in (lie garden may 
ask for advice uL [lie selcrinary pnjdicc 1 . 

There are two compcmotts to an aviary; 

* The fuesh flight a«a Optn to ihc anr. wind., rain, snow 
and sail. 

* The sheltered area - undewed (other ihan 4in euLreiwe}, 
wind proof, warmer, proha hly with windows to 4ilk«w 
some sun to enter. 

Each design shuuld suil ihc inlendcHl oceupant's but the 
main points to he considered] are ax fcdlowi. 

* Is planning iKcniisuLui necessaryIn iin case, as a cour¬ 
tesy. inform luighboura and d*? mu keep noby wfmn if 
the ncighbanrs arc clow or i lie garden is snuilL. 

■ Avoid oveihangin|L tree* and strong winds. 

* Try to position the aviary away from the mud where 
disturbance and (heft may prove a problem. Bud theft 
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is big business: beep only bw-vdw spGCpfc* lit inwal in 
ppprper security. 

■ The smallest viable aviary -size h iitwwl 1.8 an x M m but 
4il ihis size it will be very difficult to keep dull- AIL 

jivui nes ah Mild toe protected ugmnsi ntts and mice by 
himnE deep rnudatijDQs or u solid mneme base and 
iilsn suitable wife around ihe room to radude ihu rodents 
leg:. ] an * I an wild mesh). 

* A fro si-free shelter should be provided tor ;lII bm iIk 
hiirdien species. The shelter should hive bent and lac In 
for tiny species likely to sutler during the winder withouL 
Bh cm. 

■* Roofing over the flight area Vi-11 reduce the pcrahilicy of 
disease spreading fron w ild birds. 

■ 11iiman entrance Lu the avian is likely to he through. a 
ikvir. This should ahvaji open kuwivds fio discourage 
birds from flying oat) and it is vwz have a dnuble- 
iUanr safety porch to minimise escape. Al no time should 
both doo« be open simultaneously. 

■ Seek advice from experienced bird-keepers about stock* 
ing denudes and compatible species, Usually, mdy otic 
pair til" parrots can be kepi in cadi aviary. 

* Large panol specie may require fieavy gauge win to 
keep Lhem contained (up to 32-14 g), 

D isease control can he a problem in aviaries. especially il 

they eannoi be fully cleaned bocuusv of tbt presence nf soil, 

plants, etc. The fofUnriDi routine* arL- important: 



lig. 11.5 Krrwninj ;i ptuitfl fretti iti cage. using glides. 


* Remove tu much faeces, uneaten food, old feathers, 
soiled leaves and other dehri* as possibly preferably 
once ii week 

* Ensure that the aviary i ■■ well watered and receives impk 
sunshine, 

* At least twice a year Him trvisr or replace soil and haw 
farces of birds checked tor Lmdopmasiies. 

* Ensure ihai aviary birds me kepi under careful observa¬ 
tion and am easily he caught or isolated if they appea r to 
be unwell. 


Handling birds 


Al! birds, except rrasclumal species such as owls, are 
more easily co^ht and handled in the dark or in 
SuMoed light, which calms them. 


Before Rowing u turd from i eaae. always cheek that no 
doors or windows ure open and no fan-, mu m npc-faLion. 
Always transport bird* in a «eure him or basket, even over 
very short distances, 

Snutfl csijfic hire La shu n LI b_- caught wiihkn their cage with 
us little ehasiTi u ahouL av possible. Quietly remove toys and 
pndiei fifsfl. 

I .urge birds, and those inclined to bite, can ho aufhl 
using a towel or gjows (Fig. LIJ) a towel is often prefer¬ 


able as iL nivcs better con I ml and dm mu rest net the hand¬ 
ler’s linger^ owe the bird has been caught. I he large fkirroLs 
should be grasped gently al ihe base of the skull With one 
hand, the other being used ■£> support body and legs. A bird 
1'hal clings to ihe bars of die cage with beak or feel should tx- 
detached gently hy mi assistant, nil! jusL pulled away. 
Peck inj! can She riiftOtitiijgL'd hy puLting un clastic band, 
over i Ik beak Ibid remember to remove it!) or by covering 
Ihe bird's head with a light cknli bug. 

Whatever the species, I lie aim when handling a bird 
should b« to restrain iis wings sli that ii can neither fly 
nor flap Small birds L“jn he held in one hand, w ith fingers 
around the neck, while huger birds are beat grasped round 
the body (higi II.ft and 11.7). 



Hg. ]].li Jtrading a r«malL bard. Great iurc mud be taken with Iks; 
iJizIiralc animal?,, and m> pressure shtHikJ hi: placed imi the abdomen 
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l i|*> 11,7 RL'jlrjjnini.E a Ijt^ bird: il-- neck is ^.upfHirc-ed uiid n i\ iiBuhl.7 
Iti flap ill- u-in^i-. 


Most pets- are lone. This must he discinguishird from 
imprinting whereby a bird choi has been li.md'i-caml 
becomes- imprinted upon humans e.;i i li^-r than birds <p f iis 
own species. Such individuals usually wake aflvciinnaLi' 
and trailing pets but may react adversely m uaher birds 
-it ud an develop oiher behavioural prohlmu. 


Feeding 

I he nomiiwi ol' hind* it. |irh important Mlbied. Many noth 

spou-ilk diMjiL%T« an,: doe Co or ar* tiuricrbaKed by nuirilionjil 
dd'iLHiriLTcs. birds may he prydominunMy vegetarian,. predo¬ 
minantly car rmvumus ur omnivurnys linking 41 mi Si UPC of 
fuads). In prjLliLal Lurms several feeding groups of birds are 
ft-L't^Linscd 1 lablc I 1.1-3 }_ 

In che wild, mosl. birds have sCd-Suniil changes ill Eliuir ilxdl. 
Typical garden ‘seed-eater s' often become almust entirely 
tnwetivorous during spring and summer and might enjoy 
u luce summer autumn gJua of fruit before the leaner days 
of winler. Tlirougboui the world, most birds time [heir 
breeding season lo coincide ivith peak food availability lo 
rear their young, be it Ibe onset of warmer weather or che 
rainy season. 


Fur L-jpiivi! birds K fowl should be Fresh and oFgood qual¬ 
ity u ltd should be n.'phtefd rejrularly. Small birds ie.g. can¬ 
aries) require ad lib r'c-edinjL: Chcy may cal 25% or more of 
their bodyweight per day. Linge birds lc.g. owlsj may need 
feeding onLy ofle* a slay and eiil only 7-10% of bodywciglit. 

All captive In rets should 3i<ive a constant supply of clean 
drink!ng-wat^r, though snnw species (c.g. raptors) will only 
drink infrequcinly m cLuniijj cerl-iiin periods such u egg- 
laying. 


Seed-eaters (hardbffls) Dr>- seeds ■arc a conveni¬ 
ent way 10 supply t\ very bask dieL but Lhcrc are very" lew 
lairds 1 hiii eaL only dry seeds in !he wild. No biid should 
he f«sl on dry seeds iilone. However, birds- that have been 
fed 4in cme die I for a kmg time may be very reluctant io 
change, sLi ifnM paLicnee and irielerminaiion are requned 10 
effecL this. A* witk at! iinimuK did changes should be in¬ 
troduced gradual ly. 

TIk veiermary nurse slimuJd he nware of Lbe different seed 
olives ihai arc available for cage birds and should be aJbdc to 
■dLsiinguLsIi between imxes for hudgcngiirs, canaries, para¬ 
keets and fmdics. and be able 10 identify I tic seed* in them. 
The differ Ltu types of seei-l Imvcdiffcral food values,, so that 
birds fed. on one mi* may he ddirinil. in different milrienls 
from those fed on another mix, 

Basic s*x-d dieis lur sm.ill Cfrjfi birds may he supplemenled 

with: 


* Soft funds based food Chal tiin be fed all the year 
round hut purLicularly dunng Ihc hreedmg sciison or 
moull or during eoqmlWMCt. 

* Ionic JlfclVes- - seed iiiis.es giving a grealer vsirwty <md 
more lal-rieh seeds i usclul Uunrag the wmlcT when the 

need is fo* energy to keep w-^irnL, bei fd^iing an cvcess 

of fut-rich seeds can Lead to problems). 

■ i ;r«r^iulT chemical-free weed* and veguiahles irtwn the 
garden increase the level of fat-sol uhle viiamim in ihc 
d ieil (ilwayi delkieuL in a iced-unly dteef 


* Viiumin/miiiL ral snfpfilentente - if the a-dei|iiaey of che diet 
is in dnuhl. 

* tirir. luciIl'I isli Eiihiu- uml indine hlneks the last of these Is 
essential for hudjfon^rs lien are not given iodine- 
suppkmemed w). 

SofthdlS Hie wifi.blIs birds that feed naturally on 

soft ‘ fiiotLs suL-h as Iahcu ind Iniil, in contrasC lo the 

llafdhills lhal liave heaks :ul.ipMJ In Ic^rling OR jJTIlin. 


Tatfie 11 

14 Features c-J t^rds aflecting leading preforencas 


Group 

PvfrdomlhBnt (ood 

Cli-aruc:|piiflEit fealurea 

Examples 

HfirdbUs 

Ssad 

Sir mg broad bcaS£ 

Pmi^B 

SOttWlB 

FruU and'or nwets 

Ponied beaks 

Tlwi^hes, wliyetalii 

Bintfei Of pray 

Ci l 1 aril arnnals ijrFKUrtt 

fiocked SM-aAs 

Falcms, h.iwfcs duIb 


Nnrlrir sriTRlmpft Hit 

Long rtw j?@afc5. an^or 
isisl tqngyi^ 

Sunbifife. IxjmmlpgWrda, 
k>n@fli tinhMta 


C opy ri g hted m ateri al 
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seeds and nui\. Soft hills commonly kept as pets include 
illc greater hill mynah and the Pekin robin us well as var¬ 
ious indifenous aviary speara. They Lire Peel on proprietary 
Boftbill tiKxfis supplemented. wilfi fniiL veij«_-i;i blu--*. ■cheese, 
rml. insets, etc., according lo the niiiural dirt of the spe¬ 
cies in the wild. Those who can? fur wild-bird casualties 
swfleiiitMs hrecd suitable inwcCE {such i«s grasshoppers and 
rauitfunts) 10 provide a ready supply nf fash fkud for sol't- 
bidfc. 


jRamD/S and para^et?fs Uiffarem pamH specks 

un- adapled lo -drreiK hahitais in the wild and wi have 


disparate dlielu r>- preferences, None of them oJIs exclu¬ 
sively dry seeds.. Some ;ire WClur feeders (tones and lori- 
krets) and in captivity they m fed on a ninety of 
commercial and Iwme^rmwk Mrfar substitutes with ihe ad- 
dilkm of fruit. Most of the larg# p- jTroLs uxe omnivorous 
m the wild. exiling a im&yort of fruit, vegetables and weds, 
plus inwets jumI carrion to provide extra protein. A pood 
diet for captive large pun-uis may include a good-qualily 
parrol mis hul only up t« ubout 31)% ol the ioi,;il bull, 
of chc dirt, The re^i will he made up of fruit, all voris uf 
vegrteihles ami perhaps rank dairy pfndm 1 {yoghurt. 


IroniMife frai&« eberteju hfflwn bread, etc. Any bird ihul as 
not eating a very rrtisrtJ dtc-E a ill need a vitamin mineral 
supplement 

Some pel parroK aTe tncdiinged to consume whatever 
the Test of ihe hrmseliold is waling and. depending on ihuL 
houwhnWs. dictarv habits, tikis can result fcn m well-ruuir- 


tshed pit t m t. l^irmLs cluj he rraisdiut to dirtary change 
(nit 4 ! re tdien willing io try foods- if I hey vw rorartme el.se 
enjoying them - either another parrol or the owner, 

TTie buds Lend co be wh&IcFuI feeders, l nking erne or twu 
biles frusn a. piece of frail and I hen dividing; Ihe rest. This. 
is Minh-ciime^ interpreted by the owner as a distike of a cor- 
Laisi fbod. To ntinnJfc wuMe, ii muy he Ivsi u? L-ui the food 
Into small pieces before olfen<ng il. 


Raptors 

The diurnal i.. falcon t formi Nrds of prey ami owls ate often 
broughl into velennarv pnic! iert, perhaps as wild. casualties 
or as birds belonging lo Ipteonets (kept either lor hunting or 
for breeding!. Fibonvy has become iftcreaungly popular 
and while many people Uikt a great dm I of trouble io gain 
knowledge before acLjuic-iii.u a bird, others do not. Those 
w>ho do show ;lo m icreai should be eneou raged by ihe velar- 
inuy Tiunie to go on a reputable falconry coarse and in join 
a falconry assodaiton before acquiring theiT own birds, 
Rapinr-t brought mm Uk practice have special require- 
incnts Lhuc e&oeern legislation as well as general handling 
ami husbandry. 


L&gai position Iti Ihe UK, 'he W iklhie ami (\»uOLey- 
side Act IW1 makes it an otTcoee to have m L-jpdviiy ocr- 
caiiL falconiform birds of prey untos-s ihe txir'di has been 
ringed and registered There is un e\L a m|jiiiiiii for up to* 6 
pwks for birds that ate under the care of a vc&criitary sur¬ 


geon, iis long as prtnper records arc kept. The curreni reeu - 
lado«s shnnld be choclcod wrLh the Dqajlnicnt Inf 
Environment hood and Rural Afliiirs (DEFR A). 

Handling raptors The general ruin of hanLlliiLL are 
4 is far oilier birds but o^ls are usually quieter In bright 
light milier than darkness. Gloves will protect the handle^ 
ddlemutivdy, ihe bifd on be wrapped in a lowd. Fal- 
conjerB' birxk. are ufien relatively cosy to handle, rtpecfatlly 
if they wear a hood: advanuge can also be taken of ihiur 
jesses and Leash, which can be* held or pulled light- 

h'jileLHiry birds that come to the surgery on the takunefs 
list ran be restrained for esuminatLon by hemg "Cast" - eatoti- 
ing thei li by both hands around the body from behind, liold- 
ing ilw.' wi rigs aguinsl the body. The bird can then isc laid oil 
its sternum, preferably on :i towel. Hie bird's head should 
be toured if it is not atocady hooded, so that il bfccu&cfi 
quieier and nbore amemihle. 

Fe&dirtQ raptors The mojorily of birds of prey are 

wholly earuivorous but I be pTefeirwl diet dcpunji upon 
Lhe apedea. Live food ii not needed io cjipLivuy and may 
present legal 4iad ethical problems, Mm*l spoeks will lake 
huichcr's meal, dreud mice- or dead dgy-oM <**cka thatch¬ 
ery waste) or quaiL. A regular Hippb gf bOM b inaportaivi 
as a mineral source, especially few ymmg hi ids. Feathers, 
fin and roughage will be regularly regttfgllatrtl jwlk-i. 

Water must be prowded bill H rarely lukcia. as iIk birds 
obtain moisture from their diet. 


R&ptiles and amphibians 

Housing 

Rcptite and am,phihta(id \ar_v greatly in their requirement* 
hut the main features of a ceplavc enviraranrol ue common 
to all ami involve ihe fallowing eonsideraliofi-$: 



Ample spueu fuf nomaJ behaviour LncLudutg numng. 

climbing., swimming as iip|!ir'47priaLe. 

A typt 1 <sf LTrivimnniL'ni hi.iishirie that ot Ihe animal in the 
wild, e-g- dfljilp HTLU.S far luuds. pieces of bark i.or arlili- 
cial tVMtrtwl) undL-f which lizards can hide, Provision of 

ebuBOcs. 

A k'mpi'rul uru ^ladiL'iiC (waiUKT at ODC CDd) m’i I hill Ihe 

aftinta] can selact ihe temperature it favours. The BusHing 
tlemem should he alLiehed Lo a Ibenncrtat and mop- 
iiored with a theimometeT t ideally 4i maximum minimum 
thermonwccfl. The vivajium should be myintaiiHiU ;u ihe 


inhabitant's preferred body tenrperUlurt. 

Although some snakes can cope wiih pniuer lighting ewi- 
ditions. lizards and land Chrfoniw require gtKxt lighiing 
for activiiy and foraging Various AaOmtent inbus u rtr 
made ipaciAcfllly for vivaria and will pten-Uk a g/xnJ d;i_v- 
High! spectruin, including tome ultraviAlrt light, 

I BuiiiRil it> i* important. Powerful brattrs tend dry rhir 
atmosphere Regulur w uier-spr.syiTLg. fnorti 4i plani mi$1CF 
will maintain 4i reasonabk degree nf hurtlidity 4Ad chas 
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fhtfuid be done regularly., even fur dtien qieriis mxl of 
wine very dAch for nanTooul specie*, 
brirkkint’-ttiier must be provided. Lhough ^ime spedra- 
(t-g. chamboiiE) will dunk only drops Iroin moist loli- 


* VtnEiluiCinn is important fur nuint&inan^ health in line 
vivarium. It il is poor, il an. be unproved: by introducing 
ail airline powered hy 41 smull aquarium pump to imeou- 

rujiL the drcululum of fiesta uir, bul itiis should be pbcol 
*iili care » 1 hill il does not caiue draughts. 


Vivaria may be jdiiss aquarium tanks <?r iJicj may he 

m-siorci-built. often rmide from chipboard covered vnEh md- 
amifii.". the comer* Pealed With an aquarium sealant. Glm 
tanks are inui_-h luirdeT to maintain at j reusooiibk tempers- 
cufi: iithI are more dkflficull to service because iIik: only access 

ih frum ihe tup, 

The UirniJiings nf a vivarium will vaiy. Some Juirpcuilo- 
jjisls favour u dmiadlV hyjjienic cnvjronmcm fot snakes, 
with paper on the Hoof, a hide-box and a dimbiiyj branch 
for arboreal spedea. Other* prefer w more natural design. 
Common substring indiule hark drippings peat, aquarium 
gravel and sand, Etie last id" chew tends to be used only for 
drserl a peeks of ti/urd hm mil for snakes as ic can causa 
acuta abrasions. Arboreal species should be vein branches 
rtff climbing; burrowing species need sufficient depth of suh- 
atraia for biding. All spade* should have hiding arca^. or 
hide-boxes. 

Hygiene is ess&ttiial, fauce* should be removed as soon ^is 
potable, along with soiled areas of *11 bit rale. This if not 
cosy in the 'juiiuniL 1 i_yp: of vivarium and [ends to he done 
infrequently. Hypocbtan&e is a suitable dninfeotinrt for (he 
it rip pc d-d own vivarium, which must then he thoroughly 
riinwd and dried before being reform'died ami its mhabitani s 
relumed. 


Nutrition 


Table 11.15 Feeding reptiles 

Order 


Ordflf Crucodfta 

Croecditefi, aligalD?r. nnct enur^ns. 


p'ftJCciiiiia’illy camrhMrniJ?. 

Otter Chafonia 

Land EgrirMSfl*- pf«toinntnsnlly 
hortirvarout byl a number & flpfirie* 

f*.g. I™ UM*m) 1 tood ol animal 

Fiesliwaier terrapins: protiomriarrily 
earfiivorous 

Mani'e EurlkHs: prvdtsoiinanity 
ca If 1 ri'Of QLE 

Ordef StTunnnlrS 

Sngxee; pradorrpiw^h' cairiwaran? 

Lirands: J3r§ii:imnafilly carmwarau? 
biff a fvw flpcdw fftq. iyuanas^ 
tak^ hx k 3 ot ptart: c^igii-i 


vhitcbairt should be hcaL-iraatcd in water ;ii BO C for 10 
minutes m order to dcslro) thiaminu?. 

Insectivorous lizards These can be fed nn wduekt- 

(tally produced insects such as crickets and locust*. Ii is 
important to diet rhe uiaccts with a viiainEn mineral sup¬ 
plement fii*t and to feed the correct sue of insect for the 
anirrlttl Lizards fed an ansuppk-mcntL-d diet lend to dc- 
vdop vii.ii min A deficiency and ovie*-»dysirophy caused by 
1 Ik poor Ca;P ratio in insccis. Many insectivorous li^nds 
in the wild. uJh? consume pollen, nsdar and wne fruit. 
Sweet. fruii iuhslitulcs- should he offered ftom lime lo 
lime. 

Large omnivorous lizards Luanfa such :is gUJUl 

iguanas urr mainly insectivorous when young, becoming 
omnivorous as ilaey pw, Their did should contain a 
good amount of annual protein, us well as a good mixture 
of fruit and vegetable*, and should he supplemented with 
calcium and ViLiumn [.>; P 


K-Ppiiles range from toLal herbivores 1 eating twi|y pbmi*) 
thriuijili omntvore^ leaking a mixture of plants and ammalsi 
in total camrvorra (eating u-ilIv animals). Some general 
guidelines are given in Tables I LIS and 11.14. 

Rodent-eating snakes TW include ram 

rat snakes and -nil Lbe commonly kept pytfaou and. boa*. 
They should he led on whole dead radenla — ii as imulvis* 
able in Ihc UK to feed live vertebrate prey as it may nan Ice 
one I i -a bile to he prosecuted under 1.1 k Pro teed on of Ani¬ 
mals Act Nil (1912 Scotland). As a gentmJ rule, feed as 
mudi food ns the smike will ocmaumc and then do not feed 


Basic Husbandry 

Mediterranean tortoises at ti* iwO otfitiiTUjn 

MgdpKmiiKan species. Hermanns iorioiu {Trsfudo 
hrrjiiijjwr/i has a horny spur on the end of its tail wIiL-ruas 
the spuMhighetl or Greek tortoise (7. grMMt) has a shori 

Ha 

Spu i lhL die Oimhl aspect of CM fa Ihigti. 

Mediterraneiin lortcnwc can speud TIUHl of the Spring and 

summei outside,, with ;i shelter to sleep in at nighL indoor 
heated aecommodafiofi fllould be available for days when it 


a gam unlit thill meal has been digested and faeces jmxaod. 
t‘apUrvc-hined snakes are iiccuslomed to feeding on dead 
prey; wfld-eflughE snakes si re someUmes more diflicull lo 
feed. 

Fish-eating and invertebrate-eating snakes 

These include garter snakes which can bn fed on eanh- 
wormsu smull mice and pieces of fish. Frozen fish such a> 


Table- 11.16 ExampiBB of rep4ll£ diets 

ipKlM 

Staple diet 

firccfk i nnur Ihighndl 1 artciisn 

VegaraHe maters 

| Tinsfudo 


tjsd&r cram 

■jr^fjinciptsi^ spb.'i 

Fnh, ain;j|-ibanr. n-.Tr!hi,vr-rri s 
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is ion cold for ike EorEoises to be active ami out of 

doore, Same ptrcsple use- greenhouses (heated or unhealed) 
far ihis purpose. 

Tortoise* axe htrbivDioiiE and the best dicL for ihem is 
whal they can iiiid free-ranging over ;i linage ganku. If con- 
fined to ;■ mail pen, more food will have 10 ht provided, 
Tho« that are kept out a per it nil cm one patch of ground 
■may have high levels of roundworm infestation and need 

regular ihomning. 

Male Mediterranean loflnuH rK most persistent in their 
puTsuii of females. Courtship consists of burttirtg the shell of 
the female jutd biting at her legs. A greai deal of damage can 
be deme in both animals if die fema le canned escape from 
the male li (4 be*i to keep males and fennales separate except 
when nulling is required., 

Mediiemiiean tortoises hibernate during the whiter In mi 
cm\y those dearly unlit to do so shimkl be kept awake). They 
should not he offered food for 3 4 weeks prior to falberuB- 
tiftrt, a* lltiiL the intestine* nru empty before the and mil 
becomes torpid, ti is wiy difficult to keep j tortoise 
4 iwhLl- once Jj.Jp length start* w decnaae; lo keep it awake 
jutd feodiihg it is necessary to mmintain artificial beat and 
also u.n artificial day length of II hours, with 'daylight* 

quality lighting 

Hibernation should he in a frotH-prooF and rodent-proof 
envinramenl with good veniiUjiiun- The choice of insula! km 
(e.g. hay * kafuwaki or ihredded paper i does no* matter as 
kmg a* the tortoise is well protected. A health) lonoise cllii 
kne up lo !% of Sls body weight per month in hibernation 
and anxious owpera sire known to weigh their i*;is regularly 
thrcughou-i i,be winter to monitor health. A sudden drop in 
■weight indicate* that something may be atnisa and the Inr- 
tohe iheuU be- awoken. 


Young tOftOJSGS Since import controls were applied, 
the average age of pui mlditH in the UK has been in»- 
creasing Fbeodily hut many people now suomTvIb pru- 
duce hatchling W wises. However, these enchanting little 
animals art vmy dil heelG to rear They should be i rented 
as adulRrS a* hi r as possible, i.e. they should s**#* fluwide 
and have access to sunlight, pnferob^ in ;i cold-frame 
without iis top r li provide a dr-eughtproof grazing urea. 
On vokl days they -can be kepi indoors in a vivarium. I hey 
should ikvct be overfed: in the wild I hey wuuld lx- active 
for much of the day in search of fwJ h but in captivity 
i hey +1 re ineviiahly kiss active and need Jus* M to rnain- 
liiin Lipiunuch growth rale. Overfeeding ami ladk of sup- 
pleanenBaiioa of the diet lead ta pots stall deforuuiks in 
young tortoises that have grown much Loo fast. 

Young tortoise* would hiberoaifr in the wild -n n<l should 
he allowed to do so in captivity. 


BOX luftlOS In I k 1 past ibe ni;i jLiriiv of land tortoises 
kept in the L K and oihrer Einvpturt countries were of the 
Mediterranean spedear Large vtumban were imported, 
often under unhvpen-k ;md inhumane conditions, and 1 he 
mortality rule w** very hicli. 

Tighter controls ret dIus capture and sale of Mediterranean 
tortoises tow led if other specks being imported and Finding 


their way into honia and nllKlkidt. Thwt include the 
falugc-lwked cortsKues, Kmixyn spp-. and leopard tortoise 
(GiwAeAm£ pmhHi) from Afrkt and the hu.v ‘tunics 1 . 
Ttrr&ptttr spp., from North Amenta. The vcLcrinufjp nunc 
should he familiar with Ibc needs of bs?s cufElcs. (or Lor- 
toisca). nf which there arc several specks and subspecies* 
same of ihe JaLtcr being difficult 10 differentiate. It slioukl 

he lioied that their requirements in L-jpiiviiy are very difkf- 
cnE from those of ibe McdilcnuKItl lOfUUB. 

Thepfi are mo main groups of ihw American ionoiscs. 
The Eiisteto usually has a uniformly dull hwwp plastron, 
Hjuvclinflc* smudecd with darker brawny the Waiati hus un 
intricate pattern nf dark brown and yellow alriptf on the 
plastron. The l~astem Boa conus from Ehc sniuli^asicin 
states such as FLorida and is adapted i£> ;i warm ditnaAc 
with 3 inch relative humidily: the Western copies from the 
incKL ;irid states of New Mceho -Hind Arizona and so prefers 
a drier climate. 

In general, box tonoiscE should kept all the year round 
m an indoor vivarium, in a warm envirntiineiLi iiud moisl 
jiific^plicre but with good vcnhilflliOA $0 iIuji it never 

hcetunes stuffy. Spedes and subspecies vurv in tlieir !Cili- 
peTiiiura requiretncnla end it is beat W provide a lempcra- 
ture gradient of 20-50*C. During the sumnver, when the 
temperature is over 21 C. they enjtw being out of doors in 
a planted enclosure where they have access to water and 
shade - they do not tare well if left in the full sun. 

The box tortohft ure nwre cki^cijp related to fmbwalcr 
terrapins than so true hnd sortoifits. Most of Umn are omni- 
votw fr although ynungMera may be largely carnivorous sind 
some subspecies prefer insects. Many captive bos tortoises 
am nol given an adequate dkL Only one-third of I he diet 
should consist of ptiru malarial, and of that 75% thoukfl he 
vegeUible and 25% I rui t. I lie- remaining cwo-lhirds of the diet 
should hi 1 of animal maieriaL and examples of good sources 
of animal protein include ^erickcis. grasshoppers, slugs, rater- 
pi Hu rs. rnfiilwonuJi and sardinei. Ijivtrtebralefood should be 
dusted with a cj lcium supplement co mini mire the risk of 
melubolic bone dciseaae. Small ainounLa or dog or cat food 
cun be given bm large quantities may cause nutritional dis¬ 
orders us they are not formulated lor these apnea. 

Most {but noi all I ho* tortoiaa liibem,ite in I he winter, 
llunigh mimic aiiL Iv kept aivuke in a warm cage with umplc 
lightini; Only healthy box tortoises shoukl be allowed W 
hibernate, i he optimum conditions for hibernation ure a 
lenvpeiulurt of 7-11 C, a draught-free and rodenl-proof 
bo*. iiihJ aL least 40 cm depth of bedding dry leaves, 
good-quality hay or shredded paper 

HealIh care of box lortofses is important ami follows the 
geocraJ guiddirm for rapine dwloitiansi, However, itiflf 
animals can prove difficult to examine if they withdrew 
their head and all Four limbs and dow tSie slicll. 

T&ffBpiflS "The terrapin most eomnwnfr seen in cap- 
cis icy in the UK is 11 k red-mnd ttrragih of North Ameri¬ 
ca. HaEcfalinp are sold at 3- J ™ Iking. The adult male is 
approximately 17 18 cut long and Lhe female can grow.- to 
28-30- cm. 
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Young lErrapHU icq lire a vivhiiuitl wjih healed water .md 
u ha-kins area. wiili a basking apuitijshl, in help them dry 
oiai .1 iii I in shod iherr sculcs as iluy grow nhey Ciin be fed orft 
Li mixiuro of in mi pellets, LtMupikte luc 1 ‘ckwS, meal and fish. 
T he hi Her 'hnuid he supplemented *wiih * Mamins and miik-r- 
liIs lu-lore levdiing. -and froiGen kill nidi ns whitebait should 
Ml 1 hcii 1 -ire uted (asdkrik'nlbed fur g.iriyT sn&fces). To min irnise 
ilhiJi up irf lhe wijLer, jt is besL not in feed terrapins in ibeii 

tank but va n separate oaniabw- 
Uirpe liTrapins dm well an an niiuUinr pntid during 1 IsKf 
-iannmyr bill 3t should be endsnud so (lull Ihff) cannot 
escape. 

Mlilii re m^tcMLin he \cr> aggircsriive and u ill attack (HIkt 
mules lurid sometimes fcCTuikki if Lhcy jru kepi whether in a 
nit!.; i II innk where 1 he suhofdiniiu ;immal ejnmnl escape, 

Snakes Th* dci nu.ii rL'LiicirunK'nEs of snakes on caplin- 
il> depend on ibe spt?uc* I he North •\mcric.tn turnip m 
■etudes the com makes, iat uujeas, jiurler snakes and. king 
Huikcs. 

mn -ma-.es .md r.n snakes arv jEeiwralljy wisy to Hurimaui 
in cuptivily and easy ui handle 1. particularly Ihe corn snake} 
Captive-bred voting of Hies* rodenl-cideTi are evtfttihLHflilj, 
available and there arc scseml colour mutations of the 
com snake. 

Gjrief snakes are relatively #rn_il| ;md are good liM 
snakes for vi-eH-ijifurmed children In 11 he wild lliev |jw in 
woodland and by ■•■.aiercuuT^-.., paling ftsh and dead inser- 

telirul-es. 

King snakes arc mew aggressive and they arc reptik- 
eutervin ihe wildi: they abuiiJd hefcepl singly in Ihe vivarium. 
C apliv e-hied hidividuiiK should have twn hr ought up In 
eal dead mice bui the feuding of wild-caught snake* can 
be a problem. 

Royal (or hiiir) pyUtora aie die smaltesi ni the larger 
mate* aimmonly available and can be very MueUml In 

M in captivity if CftUghl in the wild.. Veterinary practices 
tdien vee Tong-term anorexics and these hrquirc Umjiihy 
treatment to re h yd rase and then force-feed some iievsr 
feed vnlunEiiriSy in caplmly 

Indian (Burmese) pylbons grow up 10 A m <-»r more: they 
are Mrimg snakes rind* lhough some remain t:a*y baudfe. 
iMhvrs L-jn be belligerent Main of them become ruo minch 

™s ■ 

iif a li.ii'nlinl lor 1 heir owners, who offer them eo ihai 
hi .iy he ulnsjidy tweriWxrlied Yel I hey conti oul- eu he h«d 
iegul.irJy ria eap^avriy jml hsKehlings are etunmonly iivail- 

-ihJe.. 

Boa Lonsinetors Jli not grow b* Inrjpe ih Indian pythons. 

I bey base a shninier bmJd bill I Ivey sEsa|l u*nd to grow toe 

large lo be a lw htu kxLi ied by ibe aver.igf household They- 
reptfoduoc m L-j privily and a suake I hat has been 
I Li fid led! wcD wjivn yi 111 nj- yswilly rennuiu flrociulik as j| 
gitm 

keCaeuliLk'i I pyUinns grow .&s l^rge .md ns strong as JudLui 
pychons, und are gjeiu.'i.iLK more aggressive. 

Sm3if lizards \lcw^ li/jiirds -ire terrilorJal There 
iltemld lx: li 11 ly ckilc male o! »iny vj^cies in j small vivar¬ 
ium. UigL-lhei Willi peril:ip> Iwn i*r lhr<e females The ■spe- 


eies generally reconiinfisded os .1 beginner s li/urd i> ciiu 

leopard gecko, a mx'rumal li/ard ihai lias been bred m 
taptiv ic\ for many sciieraEtoris and is i^taliwly easy iu- 

handk. 

Large lizards The large iij* r J must cxrmnLonly kept 

is Lhc grren rgiunip aTtcii ijnponed as young anuiioh at 
liii Ivng. Many pureha^s l.nl u> appreciole that 

ike males can jcr«™ up lo l.5u on and Eh:-.| ihe spcdci re¬ 
quires csia*nsive heated acwnuncKbiiicMi: ihs-v arc very de¬ 
manding h nme, ^pyce and moucy En captivity ihcy 
rmuiy ruoL-h 1 heir lull petcndal si/e ynd eifeen filter from 
ribiouv uFfeodysIrophy tnKEablit- hone drra$&t due 10 t m 

iiLadequace 01 pnnrly buLanced die* 


Handling 

Snak&S FI IS assuined cil-.il Ibe yUikev hre-ughl hi .1 vc- 

lerinaiy praeiiee ire mil venomous VL-ivnirnus -n,ikes are 
kept by siimv Is^rpeiologistK, bui in tin: I Ik iTi^my are 
eovered K the sirlei rcgubliofi^ of ihe pimgernus Wild 
AuimaK Aei, 

All siiaki-s sue MEHjeptihle in bruising: iIsl-) di^ubl be 
handled euwfully lAd ne^cr Iwtd more lightP, ilum nvee^- 
ssry. TIlDKS llial an: flNimulIly i]ilkl and easy Eti JiaiwUe uill 
become upset m a n™ .and pc^siblj threatening eiivimn- 
meiit or a* a rcsuli nf mnltriBbitnenl durini: danatal cxamina- 
LiCHk, ink'Cliun Or bliicKl-lyslin-jL, 

Sroall s-aijlkv-v, intlu-vs lli^y ihrealCJl and strike at the hand* 

kr. should he Jifbbil genMy by a hard iiurkf ilivii bffijederi 
pan jnd (hen suppurfed us ihcr. cm I aruixnd ibe arm i|'ig 
IUX AggICSSiVC small snakes cm he eaiJghl witll I be aid of 
ii !<rnel < O gkiVCs and genlly rcvInmiL'd bv-lii |u| die bead 

fn ex ii mine the bead ami mouth, (he viwike iv supported 
|us| behind iis head a ltd ilieii itsinuuih npe hls;S i if required I* 
h> ^enlly inserting a flui in.sErunKqi in ihv lahi.ij notch ai the 
I run! ol the mouth Wvioden Inlly-siiekv aad pen-tops have 
Im'ii found useful for I his (ask. there li rii tUsuNh-^ many 
olher pps-sihilhie^. 

Larjjpe snakes should he handled wnh lujtv and never 
drapes! ar«uhtl ihe neck. Two or Bluee tnnipL-Sinii people 



I in- 11-8 11. • I d < n m j kuii Mu(ce- Him ibn? Imis .m .i. h. - '.cilrmiin# do d 

skin Irecm. whkh ni»ds Lurclul iiummj u\ -r-.Mml.i r>. iofctiiiins 





















msffie 2*7 


%Jh)uI(| be pprwnl 1 <p beEp wills perils large snake* I Jvmcf 

krovrll tQ he 4lg£r£«^jvp should he •vi.djLLed hdoiC hand 

ling. 

Uzfflds Small ILwrds should he picked up murid ihe 
periliraI girdle. Very small and deltaic li/atds can he 
Impped Li^uinsi [he side ©r the tivaiiupi with a suit cloth. 
%'uvei Caleb .1 ti/Jttl h> sis IjihI lh«-* shedding of Lhe Lad 
(unjTOliiinyj ik a defence ineth.ulJMn iri main species ihul 
not LilJ f_ 

lo lianas should be handled with earn: they can inflkt 
diitnagi; wiih their teeth. fcheir short claws 1 particularly on 
Mil- laiiuilimhsi and their long* lashing tails, li is bcsL io use a 
Lowct ©1 gloves. unless iln-y an he grasped. briskly in (wo 
bunds wiib me hand round I be shoulders and one huklbtg 
the 1 highs along the vdt of the uril. 


Feeding and maintenance 

Proprietary fowl shim Id be 1 he htapk diet, iuppkrrnenled 
wilh lave Ibod if necessary, bm the laisej can introduce *. 1 1 s- 
ca»c. Vaiicus supplements .ire .available and can he useful 
Never o^etfot'd u-swk* how modi 1* Iu.ii 6 g eaten and give 

slightly less than this, provided once or IWiec dally 

Maintenance .include*: 

* Regular ob^crvalion of ilk.- fish and I heir cnviTiintneni. 

* Weekly dealing [removjl) of gr^ss din fnim the boitum 
nf the jLiiLiimni plus KM 5 "k of the ualer [kvId'^imaLe 
tap water before it it added 

* lnsiidhng meduuiicali biokspeal or chemical h Iters for 
btge tanks and tlw more sensitive specks, 

* [.iking prompt action if fish appear unwell or die or il 1 he 
water changes in appearance, 

■ Quarantining .ill incoming fish for il least 2 weeks 


Fish 

I lie hisilth and welfare of fish efepcncS very imich upon the 
quilily nf the Watcf ah *hjdl I hey live ImporUml k iluresof 
water quality art: 

* I emperature I Dess oxygen is prf-.mi at higher u*m|k*ht- 

LLic'CK). 

* pH 1.6 It is the uhui! ronpe Inr frikhwiiter specie* i- 

* Hardness salmi 13 thiind waiter is usually preferable I- 

* Mebillic salts in solution 

* Ammonia and nitrate Icvrfi tdcaihs may oceiii if high 
testing kits -nic avdihihlei, 

* Bacteria levels. 

* Same specie-- are very specific m their rus|uircmefils 

* Experienced aituttrisLs on udi m "" iHcsl poim- 


Aquaria 


Aqiuiriu. -ire usually made enlindy »l gla>s hut lank* with 
frames are slill m use. Set liny ap .in aquarium needs plan¬ 
ning and patience. -ami the folk™ mg pcwnis arc uriponunl: 



lnv'erl'.!hr»|lc^ arc iiicnrasingty being kept in captivity (Mg 
11 I Ifc-ir isiana^iimtni differs according to the ir species-., 
cs-ri Min. age and cm her I'acior*. and some examples are given 

in I ii blc 11.17. 


Wildlife 

Space doc* m»i permit deluded discussion of lhe care nf 
wildlife Nevertheless, some basic mforrmilicm h import mi 
Members -.fl ilk puWk- h-iXc trad ili finally bronchi wild 
mammals and birds a lull are on need of attention to ^ el er¬ 
ne in. ptiij.i ices Mid in i event years there has been an 
increas'd inicmwL m work with such castiultfes Wildlife 
iiTc.iiiisaii':Mi>. including bat. badger, fox and hwlgehog 
llm ur«a 111s 11 groups, aikkrsUfidiibK expect an in-itepih 
knowledge and eamrnttmeftt from praciising veterinarian* 


« 




l hoo*e a *iie awuy from dorecl sunhghi 
Ensure rhai the uquurium is properly supported a Lank 
lull 0! under is heavy. I : !vL , pieces of'polysryrerw: under all- 
g|,iil9 1-1 nks- In n^inimbe uneven pressures. 

Insull gravel un Ilnur. 1 1 inusi be sec era I cenEioneLres cfccp 
if there is undcr-grnvd filtnilion. 

Adit rocks and omumeflUl] ^rueliinra ji* rageesseiry. C lean 


them first. 

Add plants, ensuring llml they come frnm a rupuLiihle 
dttiter Soak in 2 n P HI poUissium permarapnalr for 
■IB hours before transfer, 

Let the jqu 4 imim >*-■ 11 lc for 1 weeks before Mucking w ich 
fish Scune people iben .uUI "cheap li ill Its frcsL ibc water 
before irttnsdiicins EWJtet vpoeien 

Tropical specie^ need healing, eiilier of i lie lank or of the 
whole rcwrtti. 



Hr. 111.^ \ rnl-krccd lanusluliii On Hk hand likm 1 are m\i mn.i iy 
nm^swry bUl will rv-dqfct Slit- r^k iif unLOinH h.ini rhr -phIi-i \ liiiliv 

IsntarS. 
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Tatila 11.17 Mana^emem and reading of invanetwatea 

Species 

Mnnng^mflnl; 

Main land 

iruian slfeA ineed 

W<till-vonliifil@d pnrt^irft r 5 

I cmper^alRf 

PDvftl kUvH 

Giant m ilpiTiifls 

Centalw5?i amain !iiib p -.1rnlD 

T ropicai 

Oeadi leases. IixjII, veqeiidQles 
<wiieirit maceraai 

GiSril Sira Is 

Ar. nbnvp 

T nffHOfll 

Ntgti Inijmirih/ 

Fruit, MugnftabiiH, 

Cakiurn sourr.r. 

Rud'knRRd l.iranliiL"i' 
spider 

Spef-'Ous coniaiiXsr with sine 
substrate 

Tnops&al 

HlDh humidity 

insncin other mMe^tebr-ales 


SipecialW rdwibihlBlion centre*. (none run privately. Mini*. 1 
h\ LnganisiUions such as the RSPCA) arc also wclJ -stab* 
lixhml. An ability u> deal witli wildlife iberetore. a useful 
skill for ihe mcrinary nunc to acquire. 

Wild animals are likely to lull into one or move cate* 

gLirieh: 


+ 

* 

m 


* 



I'husL 1 ihu-ii have \\n hbdini& or parasitic di»K fe.g. 

lubttnlotl^ tick irifawaml. 

kavt un injury u broken wing}. 


□SL' 


Tlh 

Those that have been poisoned! intent icnuilty ar aocidn 


wily, 

There l Nil I have been elixIroeuLcd or burnt, e.g. on 
pOwcr-lincf or following u lire. 

Those thai me oiled or have other chemical damage (sl-l- 
Chapter 4 r p. 133). 

Those Lhiic arc, or appear la be. orphaned, 

Those IllJL I'iii*. C been displaced tor Mimu rciisun, e g 
birds i toil fly aff-caurw an migration. 


Tbcte are several questions that ituniki be asked when lIl-jI* 
mg uiih a wildlife casually: 

(I) Wien and where was it found? 

Q\ What species is it? Some wild, annuals, particularly «** 
lain birds,, are covered by special legislation Thirds of 
prey in particular) and sieps may need to be Ukan to 
register them or to keep appropriate reo okEl 
( 31 Does I he practice have ihe necessary fidNlin and. siaff 
to deal wilh Ihe amnnl? Some ipccra, sin'h il* badgers 
and bL*rons F require n peal deal of personal attention 
whtifttf Others cLin be tended wilh u minimum of spe- 
CrtltMd iwto-mmndaiinn or equipment. 11' Ihc practice 
tanned cape. is there a wildlife ttitlrc thai mny be htf- 

Llt iihlir Ln aKUSlt 


Fiwi Lho ouwa u 14 neccMf) to Mcenam whether il is 

in Ilic animal's Hl'xL mtLTUsLs lei enitrark on car u Jind lre.at- 

inent - and Lhis- can lx- a hard decision. Marry Factors have 

call 

to be taJceti into consideration, of which ihc nusL impur- 
Liiot aie: 


* Es iJwf anirnil so unwell or badly injured Ota! il is m-Jikely 
to survive and n probably in severe pain? 

■ Even ifihe-iiiumal iHbkdy to survive, will it Ix paisibfcto 
return il lu ihe wild when recovered? (With all wildlife 
casualties tins mual be the aim and is din a legal 

requinmettir) 

* If it Lvijuani he rttuibql iiulcd in Ihe wild, can ii properly he 
retained in captivlly? Will u have u reasonable qualify of 
I ift? 

Allhough the liealment of wildlife is chalLcngiug and sti- 

inulaLing, i his must nol he allowed to obscure ihe that 
lltt kindeal approach to some casufllkiu is L i uiJtamisi;i 1 
I Iltuk Surgery.. expensive drug therapy and dedicated aur- 
suig have their place and will yield successful reaulia m a 
proportion of eote* bl ulhcrv. for m variety of Ksumi, fail 
to respond and are pfutkjbJy besL huun-nnely killed. 
Euthanasia is an opuon at each sragt, ns ihUil-eEl-l! m E ig 
11 . 10 . 

Assuming lll-iil the decisjon is made to ullL-mpI to fcuiq? Bfoe 
carnally.. the followirig points are imporiani 

■ Keep proper records species, date of arrival, diagnosis. 

1 real men!. outuorne. 

■ C 'arn out all handling, examination ,md. irealnwhl wiih 
enre - wild AnioudE -Lire edsilv stressed. 

■I 

■ Remember Ihal nursing plays a sen. important pan m 
ihe care of wild oiumals. Warmth, fluids ark! feeding, 
coupled with attention to wounds and dtachorges, will 
often jo a lung way iowahIe keeping ihc panenl alive 
and faeiLilatiUg reeuverv. 

* Gelling i lx aiuncil ii? eai volunEuTily tim prmc dilFieull 
and needs a great deal <>l pa lienee. Forw-fecdfln§ iniy be 
Oeecttiaty at first. 

* RelLiihililalion mLd release can prove limv^LiaisiiTning. 
dillLeuli and MiDctimeSi imposabk. Helpean beohiainei.1 
from people who specialise in wiki life earc. e.g. lhatt who 
run ihe reputobk KbabOitation eemres. 

The British Wildlife Reliahiliiaiion Coundl iBWKC) 
publishes a Code of Pnctice and can give advice. 
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APPROACH TO WILDLIFE CASUALTIES 



1%. I'Mi Ctmaklcraltan*'- in inline n-ilh •* j|J h|v tawy'lnfr. 


Pain assessment and welfare 

considerations 

An inaporiam part of the veterinary nurse's respanslbilily is 
to promote the ^dlarc of the ininul and to miuimhe pain 
and distress. It is farsi to assume that all animals are capable 
ol' feeling pain (the mijoril^ including invertebrates, are 
certainly capable of rggpondbig to it) and 10 give them the 
benefit of the nurKS still in practice. 

It is helpful loemtHder this aspect of welfare under three 
headiitp: pain, discomfort and distress. 

* Pain b a physical phenomenon, with which till human* 

i| Ij I IP ■ | ■ | |» ■ 

are kimdiar One assumes Ilial irsolur (arid nalive wildl 
speeds ran iil.su l's, pe t i1k :c p;mi rtf diEk'rcnE degree (maid, 
moderate, substantia I t and of diflfefCflt dura lion (aenK or 

chronic)- 

* Dismtiifiirl U also .1 physical phenomenon huL is milder 
Lhiui pain* and may unly be lie 1 iliconvefldeftee rtf irritation 
tu- the journal, c.g. a ptcce ut buikLaee that has hceume 

Loose and makes it difficult fbr ilu: annual 1# walk or w Lie 
down comEoitabhr. 

Jr 

* Dbtre^ is a psycOwh tsyiiLUil pti enomenon a 11 d may be -asso¬ 
ciated with pain or diaDomfon. or can be entirely distinct. 
11 occurs, Tor example., when a mother is separated from 
her young*. or a mxhI animal is kepi alone.. These and 
ollwr 'Ft reason 1 can cause ^Ircss" in the animal. The ter¬ 
minology h umporlanl. 

There ; 1 a* many ways m whkfi the nunc can ocmlribute to 
ilu.* relief of pain, GliseeHtifoii ;mm 1 distress m exotic species. 
For example: 


* Eawr 1 hill the wtimuil rtcrives ihe bcsl possible care in 
lefrtn of good fading, handling and general manapment. 

* Provide ii n erriiroDiTKfil lhal is uppropdale to bolh I he 
Fpecie* un d ihe particular individual. 

Animals that like Ifl Hum (wdi m gurhils) or to 
hade in a dump place (Midi as loads) should be 

pom3 1 I led k> do *0- 

Sadal should mil be kepi alone. 

— VpoL’iL-v I hat fluftf ur strnngU chalknpL* one another 
shun Id iuit ho kepi lujttlw in dose conlinetnenl, 

* Allfnd promptly Lu rounds. LraleeiumH mid other pmh* 

Imis-- Sucll dlk-Otioi'i must include suppnrMive care* [e.g. 
deaniilg of ocular disc harges, and haiidlcoding.l as well as 
specific therapy. 

* Make appropriate changes lo management, o.g. lift rah* 
her nub lo reduce pain and. to minimise furl Iyer damage 
to a rabbit with 'sane bocks" or a guinea pig wink podkj- 
dermalirjt. 

* Administer analgesics to prevent or minimise pain. ] hese 
cun include specific agents (e g. hupnrnorphiiicj or gen¬ 
eral tmuesLluiKK that have an analgesic- effort fc-.g. nitrous 

n-xjde], 

* Administer other chernoffiempeirtic agents that, while rust 
thnnreLvra ujuJpenc, reduce the ri&k of further pain or 
desires* <e,g, tnnquillirera lo prevent an animal from 
diLnupng ilsetf in ib cage}. 

* The question ol eirLhanoFna must never be overlooked. As 
with other species, ihe exolic or wild animal lhai is in 
suhsianiial pain Which n likely to persist may need to 
lie killed OH huinanLlanan grounds, 
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Tiie veterinary nurse is likely to uslc: 'But hcm do I know 
ia lien tin unfamiluir species is in painT This- is ll valid ques- 
lion, to which there are three ajuvrere: subjectivity, clinical 
inductions ur*d responses. 

■ Sobjtctiiily, Subjectivity is- protsihl) a. good guide. If 
under similur circumstances a human would he in pain, 
assume thill the smimal is dlk>, Thus,. if any species is 
anorexic and lethargic following surgery. consider post- 
openvive i>fl®n m one of the IrkoPy causes- 

■ ninkcl iiidk-ptinnN Certain i linitiil Features are now con- 
sickrod ui be imdipfltive nf pxiini in Uibur-ntory nuimrmi Is 
and it is prudent m iipply the same criteria to thre ^ime 
species in uelerin+iry practice. Mwh has been wntten 
yibotii piim iisresOTivnl m labontoiy uireab in rwenl 
years («c Further reading.! and I be veterinary nurse can 
giLin from reading Ihes? puMkaiiofio arid discussing the 
maGler with expeTicrntd animal lechnw.ian’i A coring 
system im often wed Ln bihonliwy anrmal work and Ctw 
Can h? iipptiiTJhle to smiill rmimirii.dK m practice, Oinkal 

fiLViOutrs cun h< common IO mil species le t: Jinuresiii, 
dehyslrjtinn, tethiirgy, weighl k®§ 8 ) or may he ^jxciiic to 
I lie type irf animal (c.g. failure of raLs Ip groom or n 
temfefiCy I nr rjibhiu in press iheiT h^ich a gam-ii the 
wall n! |he L‘ikj.%:I, An ob^rvnnt veterin-aTy mine will 
quickly develop thy abiiiiy m recoin be signs that indicate 
puiis, die: inn fort and diiUess. 

* kespunsi^. Ifni doubt, give die animal appropriate Ireal- 
etmdI (c.g. an analgesic) and see if die re h u response. A 
ferret, fur example. chut looks dejected und is reluctant to 
move or feed following surgery on a broken leg may 
behave very differently after a *iibeutatieou& injection of 
buprenorphine or ffunixiD. 


Common problems and diseases 

Drigbue* of lxuIk species can he infectious or jion- 

in feet must. Oflcn cIiltl: id ail overlap iiiL-J J1ilartV apparcihLlv 

infectious diseases (e_g. respiratoiy coaditiorH of rabbis, 
foot infections of hi ids 1- ore due to, or precipitated by, 
poor najiagernmt or inadequate diet. When taking a his¬ 
tory, or dineuising a problem with an owner, the veterinary 
nurse should obtain as muck information us possible about 
the homing, feeding and general: rnanugemefil of die palicnrt. 
Ideally. the elkiit's premise* should be visited but in a busy 
practice this is not always practicable, Owners- should there¬ 
fore be encouraged to produce the uni mat in its own 
fundeuned) cage together with wimples of uneaten food. It 
can prove helpful if they ibo bring a photograph or draw ing 
of live animal uL home. Ln its own environment. 

Common problems and direHra for different groups nf 
exotic pets are summarised in TiUtt 11,1 i-11.2(1. Muefi 
useful information on the d beast* of small rpaoHiub can 
ill so be obtained by reference to the littreiqreon laboratory 
animals- (see Furlher reading). 



Veterinary ranges should be ;iware of the potential of soiul 
exolic iinimiAls to cany and or tranainU zoonows (Chapter 

17 1 . A zooiuWb cun be defined us a dbeare or infection chur 

■ 

he niiurally Irunsmitted from a vertebrate -iinimu.1 Lo u 
hvrlMP, tiach pun of this ddinilion is important; 

» A iootwnas need not cause disease in its host: the oigun- 
ism may he present und tninsmilted without clinical 
signs, e.g. n guui^:i pig ciiu escrele SatmoneHa, 

* The lI a sea mu car mfuirliun must he nuEunilly Iransmille-d 
Many organimns run he spread dperiffltmtally, e.g. by 
injeciun. but 111 LlluL care they ure mil eonsiclems.l U> be 
aUBMN. 

» Only vertebrate u nimuls c;m lx: scwuccs of a ACHCKrtosis. An 
organbsm tr^nsmilLed from an mverlehnile. suth as ;i 
ulusqusLu OT lick-, with no invulvemenL qf B-TOlhcTanimal 
(arlanuaiul, bird.. nrpLih\ mophibiim or fish | is riot cvdlld- 

end to be zoonotic. 


Some zoonotic dtsetses arc common Lu a v. idu r.nige id 
spocica: KiLieriu, of the geiuih SaltHittirilu. for example, iron 
be acquired from animals r'anging from ferreth to frogs r 
Others are more specific: for example, the virus- of 
lymphocytic dwriaiMfiingitis (LCM) is only likely to 
be contrected from rodentSu Animals with looncnk ialec- 
tiww need uoL show elinieiil ^ign^ of disease, a knee the> 
may either b? iiwiibaEbig the disease or s"flrryin^ the 
iirjuni'.ms BEyrcptomatKaCly, iiml therefore Ihe vderinary 
nune’s upprti^th to iXmmt* must Hh; based trpon other 
fuFtPIX 


* Annum thuc such infoetkma extvl uni llml Apparently 

heal illy atliinals may Lransmil Lhcm, 

* Kidudrta unaectswiy ixiHnun 1 to animals rhai ituy be a 
bouroe of /oonuses. Thi.i nay involve nnr iLnullmg liii 
aniitiul unMCfasarily, 1 or ensuring that, when ii h 
handled, il is unlikely io bice or nlioic.Il or io ranLHffuulf 
wounds. Monkeys and other primates are a particularly 
potent sLiurec of zoonolic organisms. 

* I'luiiisiiiy i»uirti li^icik- so chat infeetL-oiis ure less- kkely lo 
spread. Hand-washdog, proteciite clothing and other 
ftendud ufefuardi; ire usually adequate. 

* Taking pnpliylictic iictiflm where this n available. For 
CMfnpfe. all veterinary nunes should be immunised 
agaiurt letanuSi and those wlm come into Cddlad with 
zoo unimjk. or captive pnrmiaes. should ccmikkr rabie* 
and liepiililii recdnatkms, 


Common problems in pet mammals 
Rabbits 

* Overgrown claws. 

■- MilHxhiBion front and cheek teeth - the teeth are not 
properly worn dm n. requiring in spikes and grossly oi^r- 
long ceelh that may require clipping nr tiling, 
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Ccy fifottfems and diseases 209 


EstenuJ parasites - Prornywtvi funkstth the rabbit raf 
mi If, and Cheykttetla parvMiiivtitax r ilie fur mite. 

Interna] purasilre mdudins fouiulwonns tPfiiwjWuj 

*Nrjtai'srr.iif.Yl_ 

Cocoidbasis - most cortlnfiMily mhi in litters reana) in 
uulis^kl'iLC conditions. Signs jrc diarrhoea. poor gn.*w Ih, 
weight loss. Hq»tlc cwcidfcosis may be wn m ndulis. 
AbcuAH - usually r-nuncl the head. somelimes asso¬ 
ciated with uwitL-mn LtiSscUmi. 

£h*sift>imesimal problem^ iflcyresim diarrhoea: ftwscs 
matted around the inuf (possibly if rabbit rails to cat 
its ‘night faeces' because ii is uio obese to reach ils 
aims*; furhallrs; aasine dilatation (an emergency). 
RahhiL* thal ha ve been anursciE and bad gaalrMnlescinal 
upsd can often be tempted to feed with I'n^h, course 
grcenrtair MKih as Long grass. raspberry « dandelion 
leaves. 

'■Snutftes' purulent nasal discharge ot pneurtCrfwa. Most 
pel rabbits dirvckip some lung damage during their lives. 
The incidence of rcspiraiory disease increases in nvooriy 
ventilated ot loo warn an environment, 

MyNomalcwis - a viral disease still widespread in the wild 
population. carried by live rabbi I flea, which can reach the 
pel rahhats via a cal or dog passing through the garden. 
Vaednaiiuri is recommended I'm all pel rabbits. 

Viral haemorrhagic disease (VHD), lira reported in 
China in LMS4. has spread rapidly and reached Ihe UK 
i tl I My2. I t Ls highly infectious and cm be spread from 
nibhii Lu rabbit or mechanrai lly, An huetLvalcd vaccine 
L$ available and rabbi Ls should he immunised regularly. 
Fly-strike, or myiasas. K a eummun problem of rabbits 
kept in poor sanitary conditions. Literally the fly larvae 
will ear. away at Ihe flesh of ihe living animal. Larvae 
should be removed, wound* chOrtHtfWy cleaned, anti bio- 
lies and pain control eomipentiMi. and eases carefully 
assessed with respect to the nunt of the injuries. 
Anaesthesia may be neevssa ry fo< Lieu i mem and the am- 
mil may need to be euthanased on humane grounds 

TVji umjilio injuries - falls. uLLacks by dogseaU Rabhils 

have very pnwvifui hindlegs and a sudden leap in teaT p 
result in spinal injury. 


Many rabbin bougfvt as peLs for young children crnl up 
unteindM ;liilI largely ignored because of the devKlupancui 
of bt’havmural problems, usually rehdvd 14* lb* uusci of 
yjsiuil inatUnLy. Males often become iigjgrewd^ and may 

bitt or urine spray; females will hue and sramp m defence 
in f their "BHi-fcurrow". Neutering of both ***** is rsfenm- 
rniL'sukd:: il will avoid ihcsc problems and will akso red ace 
Ulc inetdence of uterine MknoCiretttMW-. a iivajnr cause of 
dcaih in female rabbils, 


Guinea pigs 

* lii ilie case of any skk guinea pig. asvernui: the likely 
vitamin C stilus low dietary values are likely co hamper 
recovery from skin and Other discuses 


* Malocclusion occwrS hui probably less commonly than 
in rabbits. Sulrnlkin may he a sign - commonly called 
’slobber*'. 

* Skin disease - may be rausud by sareoplic mange mite 

{ 77r.vi^fiOu i winey and fteqaencly by ringworm Lice 

are also sometime* seen pMk liawh hygiene may lead to 
pododeimalilss (wn fat) Hair loss may be due to "har- 
bering' by other guiwn pifL 

* NulritieHM] disenstf gu-in^i pigs may barber' (chcwj 
eadh other's hair if Lhere is rtiwflfcient roughage in ihe 
diet. Vicamifi C tkfidency shews in >oung animals ns 
poor growth, reluctance m fllW swollen joints; skin 
wounds rake a lonn lime 14 Heal. 

* Diarrhoea - a number of duW, 

* Impaction of the an- Ljuiie common. pmrlH'ubirly m 
rmiks. b'-iieccs may be normal or softer item usual and 
accumulate jusi iiuUk ihv anus. 

■ Cystic and urethral eakuli not uncommon in giaiiL^i 

m * 

* Respinilory disca^: - comnioa in guinea pigs 

■ Pregnuncy tostWitnia quite common in she Iasi 2 vv^'ks 
of pregmmey; mun likely in obese or slres*^ aninmlk- 
The dds^iwe lends to have a rapid ccnmc. Sometmtel ilw 
iinimal is fmiiid dead by the owner. 


GNnchitfs 

Common problems iitclude maloeclusiorL ( slobhcrs'b 
abdominal pa in (often uasLrie dilatation k fur-chewing 
I where not enough hay is suppl ied) and. less com monly, 
ringworm.. 


Ffafs. mice?, gerbifs and hamsters 


Malocclusion may woir m all the snuill pet in annals 
Respiratory dise-iise all are vusce-pLilbk and they may 
conlraci vorw infiretwns fiwn uwiiers with sore throaK 
and colds 

Pincilk diseases - including various munge miles 
tDf/flodtx spvL‘>t*s in hamsters, eommonly N&toedres in 

mice and ruL*!. 

Nufrilioniil disease - mure likely to be subclinical than m 
ohsiLiiLs ii aLrleni dtfiekncy, hui a great many clinical 
problems in small-manfimal pels can be helped by 
impmviug Lhe dici. Animals allowed unlimited amounts 
of sunflower seeds may develop osleodystrophy, 
Impacted pouches - aII species of hamster may suiter; tbe 
pmiL'Ibcs may hceo-mc imjxiclcd with eillHT TchhI or unsiu- 
Lahlc bedding material (■such as eollon wool). 

Traumaik injuries not uncommon in the small pels 
ithey may be dropped accideBliilSy). The prcHniding 
lv ls of Syrian hamsters art* sometimes damaged and 
may require enucleation. 

' Wei mil disease in hamsters seen m young, reL^ncly 
weaned anarruils whddi develop diarrhoea and qukkly 
become dehydrated: cdten I'aial. If the haiiisicr was 
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IWL'Hlly aeq aired. cWKn sllDUld not piifcbasci] rcpfac?- 
MQ[ ffran |ht HltE ’iOUIXC. 

Miny smalibmEiinmal pels- deveJup behavioural problems, 
uspwrijilily ns a result of living in .m ijudei|uate u-nsliinuliiL- 
Ln^ rtviramimt - olkn both too- srmill and i nadcquatcly 
luxnidi^.1 Gcrhils without much in Jilj in will scrabble 
nlwvs^vuly hi one oorncr of Hit cage- Some wilt cal too 
in i«,h or drink loo much w gnaw m the h;irs if i tie re is 
nuiliing; hciivr Lo chew. Others exhibit sicn.-oiypii.“al hvha- 
\iouj„ pcrlYinrting j writs of wlnns over and over a^ain, 
Chiswininks kept m unal) tuges indoor* often repeatedly 
Homcrsaiilc in lmk comer of the eage 


ferrets 


tn factious and parasitic disease 

* K, Mind worm infissta-lion - eoflUHOn in aviary birds, pur- 
liiruhhrly ground-feed mg gras* parakeets. Birds should be 
Jt^rrted twice a year before ilw breeding season sIjjls 
in spring and after the moult in the autumn, 

* rfkfaM«UHE -commonly Lransrnilitd to ivory bird* 
(usually budgerigars) via the facets of wild birds, espe- 
einlly pigcnns H is caused by a prcuu/nu ibuL infects the 
upper purl of |he digestive Iraet. particularly ihe n?sn- 
pllidjtus iiiftd L*rnp, resulting in irappcletuae and rc^i.iTifi- 
tatioai. 

1 SulmoinellDSiis - ™it uncommonly di&gjfcosed in hir<k 
shewing gastrointestinal signs The serotypes isnlaied 
may or may non be th ewe that commonly oauw di waw 
nn humaii*-. Vfey he spread lo aviaries by wild hards. 


The most commcHfL problems in fends are Ileus, ubseesses 
(which ruquiTu veterinary attention} and endopamsiies, 
They L “ Jfl Abo eonlrjcl distemper (vaccination. may he 
recommended if the diwitw is locally prevalent) and tun 
catch colds or influenza from humans. Owners might ulsu 
require advice ehoui «rtn» control, spaying, rarectotny 
and caslratian, Woi-jdn$ (crrcK kept for hunting, land to 
*u*cepwihLe io diflTfnnii dimscs many or I tun related to 
an outdoor life - from those kepi as peLs. American pub¬ 
lication.* refer only to ihu fetter, 


Common problems in birds 
Nutrition and environment 


Omen I poor health in bird* is often aamdeiedi waLh sub- 
oplimfll nmimraodation and poor uutritum. Only with 
experience can the distinction be made between a rally 
htiiilchy, Jil and 4icli\e bird with glossy plumage and one 
iM is surviving bo l in subopiiDtsI hcallli. However, there 
are certain rpccilk deficiencies: 


Iodine deficiency - common in buduenjpin. dfetl pre¬ 
sent as respirator*. diitresa caused by pre»we of the 
enlarged thyroid gland on the trachea. 

Vitamin A deficiency - very common in all cage hi nils, 
ppiticularfy Ihow Hut have very little fruii or vegetable in 
their dic j l t'linkal sign* my be those of mild lo moderate 
upper re*pirauiry disease, with swellings around the eye*, 
na.saJ diactwge and Nocked nnsirife More icvctc cases 
have small ub*eira*es on the palate, 

t dkiuni dcticicney — may mum in any species btll is a 

particular problem in African grty pirvolE. Initially inac- 
tlvity, LlTLKKpine. wings and general diKOfaforl. ptojpw 

ling in sc we l-jiscs io SiK. Abo sc«n in birds dut haw 

been laying Ls>ilslitnLly cvvtn a peril id 

"Stuck in i he moul i ji rmic trf Constanfl moulLing Birds 

llrCit'iliLdlly niiHiil in response In dL'eruasing day length ;il 

one end of ilie summer but some hmJ>. kept indoofi 
vnoull co-miimdy under Lhc LnQuenoB of artifkial llgtiting. 
There may be a nnlricional factor a* welt; increasing ihe 
protein conleut of the die! has helped in some eases. 


The two major InfeciioiiE diseases in birds an; 
ichlamydiosi* now caUcd ehliimydopbilohist and I'lii'P 
{see hclow \ i* eaused hy ii ckfomydophifa and may produev 
eilher runpiralsM-y or ptriToinlenliiial ugru. Su^peuL hirds 
sfiould be isolated. Tlscre h a danger Lo human health; 
Ihc disuse is spread in dry ficoi, Nur*cs earing for 
’Jiicli birds should wmr gkuv« and mu^ks. nod should dam¬ 
pen ihc paper at the bottom of the bird's cage before 
moving it I to minimise the spread of the spores). Tibc 
disease be treated hui pet birds that are c^ufimiod 
carriers wre sometimes culhiUBod because of ihc danger 
ia human hc^illh A health and safely risk ursenmort is 
essential when dealing with possible cares (COSHII). 

ESittaiw hcjR( and fcarthtr dhtaw (d>?Jrupliy]i CHS I l)|. U 
viral di-.ua sc affect a ng the intcgumcnL, i* seen in rnuny dif* 
feraat speeiei hai mcwi comrnonly in cocLulou*. birdt often 
present as Tem-hur pluekers"; in severe cases the birds have 
vary few Ihulun und ibnsc that remain are broken and 
gfnasyJofllurig. whtle the htrm oi the hcjik is sofa and 
numbly. Affected bird* eventually die of the effects of sec¬ 
ondary bacterial and funual ntfedion of the damaged skin 
and feathers. Thcs i* a very ipfecrimndisease and could pose 
u serious threat in a breeding cnlnny of nre or valuable 
panutEi Rapid djajmusis b advkiaMe. 


Reproductive disorders 


Ptrsliienl egg-layirig may occur in any specie* but is parti- 
cutarly common m cnclcaiivls In die w ild, birds continue to 
lay eggs until they have a lu.Hl lIuEl~1l. If ;in owner removes 
unfertilised! egg* from a captive bird, n will fey more und 
may suffer severe depletion of stored Cftkium and profrin. Ef 
a bird is 4 broody’ (wiahlng eci. by eggs tnd then sit on them). 


it is far beiler tlial the ounei shendd give (ter a ncst-iny or 
ho\ and allow her to ait -nut rcmnvinjj. ihe e£g^ tor putting 
in dummy cg.GSI until site Ilj* lintdu^d with Lhem niicr a 
couple of weeks of fruitless Iruutniian. 

Egg-binding: may occur with a first eg.p. or after a period 
of egg-feyirig. The bird may coJIapw and become anoreeue: 
iit will iWL'd supportive i henipy is well as specific Ireatment 
to remove Hu tgg. 





Nursmg gmestfiBS .a 


Tumours and lumps ' 

Tumours arc common id pet budjtrigfcf*. Lipomas occur 
owr lhe breast in obese pel binds and lumoitft m-ay alio 
affect internal organa, particularly Hue gonads, This can 
result in pressure: on the sciatic nerve. uimd| dillunity in 
perching. Feather lamps, or feather cysts, are piirtieuLirly 
common m canaries. They lire caused by dcforaulio of it 
feather follicle, which eventually forms a large mass, 

Be fra viourai problems 


fcuo mens I ;i YLvariinn mi that eBiC siiakc LS-illifeOC dry OUl 

after hems in JMWfrT. 

■ Rj^iirgULnliou of I'uod occurs for u number of reasons: 
(he temperature m the vivarium nay be WO Iwv fordigeji- 
non; the snake may be furlTering from endopafiwles nr <1 
gastric infection; and some snakes wall reguqpU.be in hey 
are handled loo soon after feeding. 

* Hypavituninmia A noi uiH'nmmim in hwir'd* and 
Chelonm. The signs include swcllidji of the -eyes, tpiphef a 
and unwillingness to feed. Ilypemfaminosis A can iko 
occur s usually as a result of over^uppk3iiciiUtiOn P and 
causes skin lesions (usually a moot dermatitis), 


13cli,iv lhujiiI pfobtoms are Kjmnaon in the larger pel hinds 
Ttay Indude: 

■ Feather plucking. 

■ N:.iil dltwinf 
1 Self-mutilation 

■ Excessive screaming, 

StTcss-iiuluong [hetm chat may contribute Lo such prob¬ 
lem-! include: 

■ Poor diet. 

■ Boredom, 

* Luck of -eompiininnship (bird ot SiuituiiO. 

■ Lock of pnvtoy, 

■ Sexual fnislration (or wishing Lo breeds 

■ I ;ivk of sleep (parrots nieed S M l hour* of undisturbed 
skep to Temiiin beallby). 

* Hot, dry atmosphere 1 often made worse by cigarette 

smoke or fume si Ruinforesc in, particular prefer 

a high relative humitihy. 


Land tortoises rnuy develop piM^iiberinaiHm nrnni'^in 
(PH A), a blanket lenn bo cover all ihure I hill da not start 
eating witlmn a week or so of emerging from hiMrrnstinii, 
They may have stomatitis, liver failure or kidney failure; or 
they mi is simply have exhausted their vunmin rewrrves ot be 
dehydrated. The kidneys- barely fund ion during hiberna¬ 
tion. so that waste products buiild up an the circulation 
and blood lesis may reveal a very high, blood uric acid, 
Some tortoises with PH A respond well to basic fluid therapy 
and vitamin supplementation. 

Other land tortoise problems include: 


* Roundworms - parlicularh' where a number of torbmses 
are kepi, or where they have been on the umc p*ree of 
ground for a number of years, 

* Infectious rhinitis - a very infectious and dcbilituLing 
viral disease affecting the spur-thighed tortoise and cer¬ 
tain other species; it may take a year or more to clear and 
carriers may remain. 

* Osteodystrophy (MBD.I in young animals fed a diet low 
in calcium or wLLh a poor calcium phosphorus ratio. 


Common problems in reptiles and 
amphibians 

Failure l-O IOC d I In art u 1 h. 4 .* rvM sc hcaltEiy aiushal^ ffiajf h*-' 
hKUMK of an inisd«|IKIl* environment (ttfitp^ralilp- LUO 
|pu B pnui lighting) or 11 ns ml ah fa luud (a Wifd-L-jyghG 
■jiukt? nuiy noL ret: li gnisc a dead w hite n imi --e us tood l. 

Fjiliere Go slough i sited the skin) IVLay occur in any reptile 
hyt is musL impiirLnnE in ^ 4 V?lk.et Wheel a snake- is ready Go 
shed, 1 he 3 dem become* dull, ihe eyw appear milky sod the* 
animal Mill nn| IVl’lI. Somellines ilk.’ failure- Li 1 she'd 1:1 lutal 
hut more oll en parls uf I he shell reihaui im the sail k>L-. 
iiicfadiiig lire eyelids or ihc tip of the tail. Il is importaiil 
that Lhcsc are removed, und with great cure, parlkubirly the 
'specfacle*' over the eyes by gently wiping with i> moistened 
cotton-bud. Increasing ihe humidity or allowing Ihe snake 
Lo bathe will often help- 
Other problems include; 

* S-iomalitis ("mouth rot i infection within the mouih. 
This is common in smites and also in debilifated tortoises 
(particuhuly after hibernation). 

* Necrotic dermatilis (teak rot") common in snakes. 
Predisposing factors may be too low a temperature, or 


Nursing and anaesthesia 

Animals that: are skk and debilitated may need go be hospi- 
Laliscd and nursed within rhe surgery. Sometimes there is 
merit in housing Ihe patient in its own cage: at other times 
special accommodation may need to be constructed. The 
practice should ensure that it Ls always prepared for emer¬ 
gencies involving exotic- pets by having one or more nf each 
of the following: 

* Hospital cages’ - designed for birds bui equally useful 
for small mammals a (hi someti mes reptiles and jitiplii- 

biitu. 

* (ahiss enr pbisEH.' aquaria - primarily usl'lI U»r tish hul 
LTusily nu>diliod lo aLCi-iniiiiiofitnlL’ other sp^ei^s, 

* Oliver suBt ;ibL r lluiI il ifilts, -l*._ u. bird ;i u. lt-; \ p m II't;i hl y with 
siiliil vsdLs’l, huL'keLs. 

ImjpfMlailL ihtecK of nursing AlUlti£i indude: 

■ Provision of warmth msInlinaiMX of the patient m Lls 
preferred body temperature or within its preferred opti¬ 
mal temperature zone (POTZ). 

■ Milnlcffuncc of Jluid balance. 
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* Ensuring adequate nutrient in La k« ; 

* Minimising atnu. 

* Relief control oi pain. 

Nursing ofstoLics uftd wildlife t^in, ;i:> wi'!h ccher ypeoev. 
he broadly divided mio (a) mistical rtup(ip(, jiukJ 4 hj surgical 
nursing.. Thu former vndwSvN assisted ftral ihcrapy (different 
speeKs nssed *Ji llifxifn i siwt of lube and qwiiitie* of fcwd and 
fluids) 41TM.I i be ciileuliiijon of drug do*w hast'd on Ibe 
patitfnfs ffiefofoolixni- SuT(iai] musing retim to both 

majLir and minor pmeuihires I ha I may be carried out on 
aiiimuh. Wnund inanaecni'-i'iL is a particularly import, ml 
pan of I lie fiiirse's TuspufiSthiliLy. 

Tltt nurse may alsn be consulted on such issues m% |Bie 

choice ol' a pet (sue earlier) ami !e$al or ethi^il ennsuhm- 
tictits reLatinj hi ibe lending of sick and injured wildlife. 
Snme knowledge »flbe law and where Correct info mall on 

can he liuiiid is increasingly imp^rLml. The nurse should 
also he aware df Cod& of Practice for example, ih-ll pTO- 

dueeil by Lhe llriiish Wildlife Rchii hi hla I ion Centre 
(BWRC) - Iter easwilly UDEfflal*. 

Vdennuy nurses may also be usJced to collect dimples 
from ifoeir exotic patents, i-o monitor the health of an indi- 
Yidtnil or help in the diagnonb of disease, Flew nmy be 
edketed off a dean su rface for gru&and mi«rroseopiv exjim- 
inalkm or lor hacteruJ culture. Biid.eriology nntn may also 
b? taken directly fratt iha rectum orcboa, or sonlnra 
(puiiculmly in snake* with inlrequenl defbcalion} a doacaJ 

wash of sienle w]\m may b* wed, Likewise, rtomwh or 
crop washes may he use fid, Urine can be collected for ana¬ 


lysis or mates examined for changes in colour ur uunsis- 
lency. Srwikc skin* can be examined for llu presence nf 
mi lies, 41 imJ fcatben collected to loot for cctopanjfteg or 
?o lest for specific infect iou* diseases. The taking of bltHXl 
siimples and olten their cxaniinaiion is increasingly ibe 
responsibilily of Ihe veterinary name, and ii is bn^porUmt 
that the nurse knows the commonly used sites, and lhe 
appropriate techniques for its presurvaiiun and storage, 
There are a number of go oil texts (Mader, budge. eic., see 
Further reading) that provide this information! in depth 

Anaesthesia of mammals, birds and reptiles 

Diagnostic oi surpcal interventions often, require nunipiil^ 
tton or ratrainL Simple, iud-ibvauk pciDe*diiK 9 , sul-Il as 
radiography or ulLrasonogruphy. may suc 1 k.cu 3 i.e 3 Ise jkjfrtibfe 
using pbyskil methods alone, provided humane CLinaid™.- 
tuvnE are met. Examples of such methods are described ijt 
Table 11.21 and Fig. I E l I 

More invasive procedure* tin terms of dunaiiuai, levds of 
pain. etc. 1 will generally require eh*mJc*l resinaim, 
Variation in biology, including aiujtojny. physiology or 
behaviour, makes anaesthesia or exotic specie* a parikuHfurby 
inleresling and challenging task. Fundamentals, however r 
remain lhe sanK 1 as for donx-sLie species, and it is important 
1o emphasise that lhe needs and well-being or an animal 
during the pre- and post-operative periods are an integral 
purt of the UHCglhcrtuTs responsibilities. Thought mini be 
given 1o u reduction in pain, distress and mortality rate, 


Table It,21 Physical methods ofittinM 

Tools 

General 

Mernmale 

Birds 

Reptiles 

Glimmsh s©n§e 

puroflplKjr* 

Light H iHBlumal 

D.irk i ilr.imnl 

Reduced physical 
ronl^d 

R«h*wd 

Ctotti bag over head oi 
(far fljmmpiil n rm 

dei?f 

Hooding a bird of prey . 1 
oairt[* 

Lower iBniperalijfe' 
Rootfng 

Allow safe 
coflnne™rt: and 

flttftnrtinaifift 

Towef 

Net 

Crust- cage 

Anaeslh^te inducticn 

Gmlblino recant 
■device 

Special v desired 
IwiiEttW e.fl. 

Vetcio ff*eav-rap 

Snake ™uba 

SandM^i 

bond 

nlrRngdn ar c si end 
thi? arms 

Net 

Rope 

Snare 


Snake hiHk ar giafl 1 

Subdue Bit anntal 

Pn^BiKlI rg$*n<Mn1 
( witi or M«r|tKwrt 

gtvwjr 


Taw.'fll wra p 

Lower lerapwUM - 

SpcciaJ Icchniquifs 

Several -noihoda are 
awe ttaWo' 

H^pi^ais oi rabbfa 

Tonta tnnwWHy 
■igalWonns.) 

Tonic iiwirrwat^itty 
ijdgrujl rmjrrtwncy^ In 
Uwm GT ?ro^odiinn? 
VanDivagnJ response in 
lizards 1 ' 


*.Vl< a^atgosij 

T ‘C*n mu st Man ncH Ifr few pyiny f* ttou&MQ Mp&a*} 

* 7?» paaMiI proiVfcc^i vtt&m* nf iVm md ct a>» 

4 Pmaoum cm mn eiwi rWiWW ,hj^kr#s?rt Mr* - wanmy is sponimoous of fatal■ 3 bKfrtt or some sfvm/ius AUHf; 
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I GE.il Aggrrsiivr ■.ir ■»■.•!!»--n»-■ ii.iko-- a* Lhi i > IVCili>-- '• Ipcr. 
S fiftRi rj^frii m kmrwft vi I & fee mfe!) rt-kinjiwd and csammrd iiunp 
PecfpeiE -snake luhr 


iii well lo impr^vMTnu'niv m tlie *poed and cni-ri Hi h n 
recovery. 


should he ,is vs'vl’lI iiiufc avr rase led, if nec^ur> l*« Chapter 
22. Fluid Therapy jnd Shock.]. Mdhods of ilnsd repiLce- 
menL nrfc described in fable I I 22 All funds -.h«nuk3 he 
given at iHe FBT 

1 1 lu.itlx, .Hiimak vho-mld be free from dirsiciil rliMrusc. 
SnK“hnic;il disorders. such as chronic reipimlniy lIiw^l-v 
are sfeo impuTLant because illc.v may cause respiratory 
depression,, kiidnuj io jitacstlneiic compliEationii. N-nrmil 
liver ii-nil kidney hmciion is ewcruul lor many crutc^lhctfc; 

agents and should he assessed cw such .iccn h ^vimSed 

I he Liar:aiiin til pre-anae>Lhe1ic fasting (wuhdruwjl of 
fond} depend* tm the species and s- suminariNC-d in I-iMl* 
11.^1. 3 a^liiie is necessary Ln some spedes, e.g d-ieliimanv 
In avoid ftrinpiesyLHi of I he limp, and in many other spe¬ 
cies. parLiLalaily so LUC mimimaU and all smites, U? prevent 
sonnting (with i ls associated risks of itn iispirafirni piwfLmui- 

nmn. 11 j:v:. important For some Lluignn^lu- prccedvirLs. 

I asinij.' in small numamals and Nr<K which h.ne j HijjIi 
metabolic rale, can result in hypoed y^-Mruim and is contra- 
i ru3 lulled. 


Pneoper&tive preparations 

Pfe-opcro 11 s e iiswssmeru is importcuiL The spwic* oti»*? he.- 
tdenlilird, It should ihcai be maiaEaincd al ils preferred body 
’i. nipcral«.re -tPHTju Thin is particularly vital in replies due 

lo Iheir pirlntlhemlic naEUJe. TSlfl FBT ofiin individual reptile 
am he MLen iu be iii IhhJv care lempcratitne (u^irtlly mra- 
sured a-- the cloaca I lemperamre) at which us bearl rale ss n> 

clow as |x—.ihk- iu dial cakulaled by the Folle*winK ullu- 
mclnv foroudi (Madley, l#W): 

Iut-ite rate i pulsei = 24 Jhodywvi|*hi |ke|i - 0.25 

lemperalures' For common speeics arc suggested in ;i 
number oF texi-i (e-s JaeLsun and Cooper, IWU 
McKeoviU, isiftfVj and es-ainples aio given in Table 11,8, In 
practice, given a ehoiee, cepidoi '.sill select their own Pit] 
and s*i il is gKjneriiJIy simpler and safer io oiler a Ihennul 
gradient (llflvfe’s MHfl i, lor rumple, hy use of a hea l dam p 
ot heal-pail ai cm*2 end of the vivarium. 

Pfciiento should be alluded iu aux-linuklise to their environ- 
iilcfll Pyriitji i his period, food and water bilnkc. body 

weight, urine .and f.iLval lo-Sh. and other hiokkL'ital 

irnetvr>, can be rneasurcdL For live more seawilirve pflE^nl 

or whe re lueiliiicv foi ho*fMiala&uI ion arc inadequate. ranlt- 
WE in increased -d/esv or risk of croas-i nFt^itdn-p lirne a wav 
ircHn the normal home envaronnwnt shniild he im minticd 
3 best biolafica] data may imltad he prov uled by the owner. 

Body condition miul heassw^d Wii^bc-icvlLfljjJh ratiot 

tc.g, weight to cube of turapacK length in etielcuiians: wdghl 
to uliuir r carpal’} lenglh in Nnlb) u^efbl Li id Seniors,, as is 
ihe simple evaluation td' peei^nths iniML-alatUfe in birds. 
Blood samples may he laTere Inr ruuiine hi-ndiLcimiry and 
haemalokwiv Ic i- nnpoiiani ns not t that repiiks are very 
firveepi i hk" i<i KickTial i nketioiis iniKkiuced Ihmujih the 

‘•km and w ihe stuoFjny iiijectiimmust first E» Lhorcm^hly 

•^■nihhed with pt^vidcMic iodine ^Julian Hydimilon vl.11 LIS 


Pre-artaesthelic handling and medication 

EsperKnced iLnunat bund line is vital Great care mu.’-l he 
la ken ra inmnrnve stress to die patient me all limes. pgirUcu- 
lurlydurins iinuierfiiietiL’induction. Ligbling ;imi nnfee levels 
sbouM he reduced, mobile phone, and pagers switched ntV, 
Pt i>j olivn Niuiclici.il to oiinimise- physical contucl Thh mily 
\x jtSnevcd by use oi an ai illc-si hem 1 induction chamber or 
by using fe^i meihuds t>f mduction Animals may it I so K: 
habitumted hclnrchaiul in lI’il- various mnacsthedc techni- 
ques. e g trained in udeTuie m Eueefna.sk. 

Fre-iiniie^lbelie medicjiitm Ls often useful. It mnv allow a 
reduction in leur m appiehmsioai leading lo slrc^v-rree 
i imJul i i(iii, a ncduciiou m the rkisige of u,nucMbt j tK: agein g 
;l reduction in suhvaliu-ii or reflex brudycjrdrsi, a smo^lher 


Table 11.22 Methods d lluid rei^iacement 

SpCCIG-G 

lid hod 

Mammals 

Qm ndTin-sb’alEin d * 1 pcdprielaiy i^h-vrfJidlHEHl fluds 
Fjir-nrrtrirnl adiunisIraliExn — salint £r HartT-ijmTS- 
SOl.ilipn. Gr.si r r.i.br.iil.in^aLEJy, mlrapLM-iiecHjajlv. 

inlMr.«rj-,KiijfUy or inrlravcnoLEJy 

E&rdk 

Oral admins ration oi preprietav rehydratten 
PareoieraJ Adminvslvsbofi - solii», dfisrunui *ain& 
or Hfl^tmenn c souiinn. Otwen r.iin:i8tar™LBJy ( 

nlrarTHmSoixir.l 1 ^ oj nlriivcniojsly 

Bcpliter. 

Imrnoi^ien in poiiUte waiei at c^etsfred Ixm^ 
temps rad ur e 

Oral aminifilrfllion ml prapflfftaiV Cfl+WatiOfi 

IlmOti - prepared as ftar mammals stwn dimed a 

iLPther 10% sv<ti aoiabie waiar 

PaieftlBraS adirm*?iiai»on - a mUdiira ^ one pad 
e«?i -erf non-laclatsd du^irose sasna Rngr-r's 

adurein. arvd waJbw lor m|ecngn i3k«?o 

epcoalormcaiiy. ireraooe^oir^eaflv. KiiTUoewousiy 
m MraverwMiy 
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Table 11.23 Du Lilian ut pr&-anae5lheMic: fastavo 

SpCClft* 

Tirrtt 

Mammals 
<FkfCkrt*li. 1997) 

Smai ppmalBser lerrais.- i2-i£ hour* 
SmgJI rodeclB W rabbits — unnecessary 

Bn* 

(RxbeB. ISM) 

<2OO yi - rarely roq ured (nover mesfe 
than 3 hotraj, ocp ^houw m empty 


GrailPiVjiaus birdr. - rarely req.iireO 
Waifeifawl and tarnivcrp® - 4-10 hoers 


RttpfAu 

Ciieiofnare taards - IS htura 

(Maflfry, l»?i 

$rvik£& - 72-55 hours 


mmr y ¥ und i\ ndudton in pre- mid post-offcsrtlivt pain. A 
vunviy of is userf. which in el ulIlt uniichL-ili-ncrisk's i.e.ji. 
ilrcpine und gJycufiryiTOiuLiin). plHjniHliiii/LnMs, bu I yTophe- 
itoTKE iind benzodiazepines. 

M is important LhiU all anaesthetic ;mhJ surjcifjl «^»;j uipiticn I 
is. prepared -nnd checked pirjcif lh lIil- siari of any prwedu re. 


General &n&e$tftesi3 

Methods of iin3ueiii.ni Lk-psnd un the speeies of pjiiinuh ite 
si?!«e and ability lo be physienNy restrained. iu deme-jncuar, 
for example. wJiclIilt ii is ;ilerl -nnd aggressive or ustteid 
and sleepy, the aft&aJbgtk: requirements. i.e. wIicLhLT ur 
■urt a suTgieal pLrne of iimLcsihesja is. required- the pramst 
■■if u,ny concur mil diseases, the onKrthetic equipment a suit¬ 
able and Lhe drug* tvdbihLlc. Details. arc given in Table 
11 .24, 

Topics I anaeslheik: agent* (local rmfllfsicsl may untie- 
times ht? wd und can reduce general un-aesthctic require¬ 
ments, Particular care is required in bifttfc, in view of their 
vu^cirpii'bilhY lo the 1-ox.ie diets of ihw agi'nls 

C3npe rhe animal has been ajLae^iJuLiwd. it js important to 
position it contcUy. In general, it is lx;si i.u aims! dOrsaJ 
WUfflhftKy in birds and reptiles; ilk: weight of viscera on 
ilw lungs can reduce the tidal volume and uCMliulx 
fcspihULiry emhimi*smen(- 

Muinienjmve of anaesthesia may be achieved by ihc use of 
Lhhulainin ugcmlB h continuous intrawnciui infusion or 


Tablo 11.24 Common methods and drygss. of induction 



a njire! kwi 


Spccm 

Oral: 

inhalation 

IntremuSKJUlar 

InbrawsnrDus 

Mam mala 

GranaralV urtfwifd stable- 

Kcta^ne has bam usau 

ifl priitkaieeF 

AnnjaelhciliC inducron 
chamnn-' m IgcB ion5k 

Mum Hwlk?. 
Sc*w*HhPtou^t|i of 
Svwfltnnt 

(Abbott ) J mh ^rjfinls 
tit ctXMCO 

Ffifiiartii'eiluanBanis (I-^^norm: Janssflnl and fnldazalam, 

t»lh uveri nlmpcr.tDnD^iiy in smsl mamrnafe. 
ifilrumuBculaily n Eargn mairrntfs: r-BVem«J ^ilh 
i>UK>fphflnal 

Kfelafliito amd modal ran Hi nn (Oornrior; Pf1z«j. beflti -given 

m 1 fa mu SC Lfariy ar inCrawmaija^Jy; r^vijr&ed vpflh 
aiip^n'yf^e [AnSSfidan; Pfizer) 

Bird* 

Rarely used 

Anaes^ieic MucUon 

Kata mne a nd 

Kaltkniw and 


rfelftminB and 

dwmfcflf or race ms&sk 

niedotamdhe | Domilor. 

n^eetelomicSi'pa ^Dcoiiitr; 


ZtiJaz^parti 5-% (Zolalil; 

Isoiyrerco (Iscilo: 

PliZ&rK rtwfiiaasl mih 

Ptizer); reversed wilh 


Virbarj In bvds cH prey 

Schering-Plough) or 

alicu-PD^cIn |Anhsradiin; 

a^pamezoie 



SDvallurnnn IPJtihol) 

Pfizer) 

lAnttwcten; Ptlz&r) 



are agenfis rA choice 

Aipiiffiialone and 

AlphnxA cipp and 




aipfi arid one iSafian. 

aiphnebtene (Saltan. 




Schortno-PtougM 

Sehanng^Pbwgh) 




Kairimire v*iih tfazepam 

K dan no wrn .linjvinnm 




«x ryLazne- or 

Of AVltUTH* €K 




mdazcTam Avoid 

j'nidazCiam 




xylnzmc in pigeone 


flfifiiilafl 

NbS used 

Faonmask, tKfiurgm 

Alphas atone 

Prapold (P^pinavel: 



(Isofla; Schermg^- 

anduptiadotone 

Sc h eri ng-PToa gh) 



P’O.icr;' m I j-ards only 

(Sahan. S^iefing- 

commonly usnd 



TrecheeJ rrliABtori tin 

Roughi 

(also irtrrsanr.Mi-sly m 



conscious. p3liorr|. 

WerlomwartB- Vi 

Chckin a and 



isr^.urano (Iscdg; 

enekae -.azo 

aquammaa) 



Schorin g- P kn>3 b j n 

mracoeiwric^iv) 

A phaAiabne and 



chebnans, nnu-.cn 

N8: no Wfligpelc 

jptaduO'H? 



and kinards 

praperUac 

(Sallevi; Schernp- 




Kntam nn and 





m ©dese m d me 





iDtsrnHor; PfizorJ 





rn CNabraa 



iSte ftsSuiS hemw m She LUf 
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rept' :l I I_-Ll □iliuimiNCui.il injCCEbpB.s tjhc liisl method bang 
the mo<l jrijhlu and UilrddiLhlc. 

Cnli i hi ik- 13 may he administered via a. closc-bEling 

fnccrriiBk. parEscularlv m ■ji'klII tmiitisniita and h iid^. 

I Ei I* II |iiiN IIluv rale* M 4 11iriir.Y tile iLhpiialiZWy minute 
volume I .1 r«-' u-.u.ilK required. Once induction lia-* been 
;ivh?cv*i 1 . il !■■ preferable to inlubiiLc the animal with sin 
undi'iLc.iirhunl luhu .md eu tine .m appropriate anaeslbcEk 
riraiii Ini ilium in is |rartieu|afl s impoi i.ijii for operations 

1 iti iIh 1 3 ic;kI and mi mi III, or fm -.ilualioiK U-llcie fL'spirdluly 

momtonniz nr medurticui! uni 1 hi nun may tw required (£*]%:- 
cially in repiileO- I mutation mas he corupLiLUled on suhk 
sptfCKi. s-.y 11 k inapgTVunl run In bypavH lliC lung uf tfrudJ 
snnkev leading (» oiiuhaimn u-f the nton-abatutui* c air vie, 

CRT Hill |o b> pan* lhu Carina of ehelofliaili. resulting an LftSiif- 
ll.iliimi cil only uhu lung. Il ULn utu* he impossible iu ifliu- 
Italt" very annul! animal-. wv iellcMjL j significant n-k of haJLva 
obtlniv'iinji Mil* uir IIlhy Aii Ayre's P-picee Li pnib&bly the 
mLhl useful ansLcslbevic circuit. -mice must patient!* Kilt lit; 
feuI lim n ID Ig 1 is Weight. 3 hi-* dreuil K Lvci llunJilkd with 
Ibe jJdilkin 1.1I . ir 1 ujkrn^iided liau Elr llie reascrvuir lullc 
1 1 .1 l' t.n Rees nsndihud fi -piece j, liras llIIi>V vi ilu jsSjMcd 

vL'iiiiLiiKKii, lhu rt-wmur volume should ba equal tu 

appmuiTuleh «. me* third off Ac aniuul s tula I Volume .md 

tile |'rv?tl gas flow rale should he about 2 J liioqs its respira¬ 
tor} mining vulimie. Hie il* irf inEutnijli*nl pf^itivd-fiies 

sure venliLiiiiin (fl'PVi IhrOcighmil .iiL;ie.llie-i;i he 

fiittcsurv in reptiles, especially v. lien pnemedicanls ore 
.i-.l-.I. In birds, (in nccuKions where nevts-i to the trachea is 
required, an air aue breaihtny lube may heinaerlal through 
like nbdopvnnal wall and used Tor I he mnimcmiisee i.d‘ nn-.ies- 
iJiiesia. In nmuunak, birds and reptiles, iKoflur.ine {boftoil 
Scherirtg Plough] or vl-- nli-.ir;i ne r A bbo -11 j I no product 
IkviiLL") is iJk* iiLlialaEkun aiuesLheiiL ugtTil of dunice. 

Fchi.il inLr.iveii.ous anacsElusui sn possible, e.e. using 
alptiJuikuiL- mud aJpliudofloiic rSalTuh. Seherifig Plough) 01 
pii^pufol cRapiiiovoL: Severing PfcugLih bul often an addi- 
liomil opioid mtis be required for sis ajuilgesie properties 
An infusion pump shuuld lx fc used 


Anaesthetic management 

MeihsHlii id nwnnjj ike d^pHh uf amnHiRhrwi listed m 
T-ihk" ||,2S, In mddiLmn Eli lbs? ilHI-jn^- il in inqinrlimL tu 
miMirlur icspiTiLtlvih ■md I he cn rdicwu uvular syvicm The 
d-.’plh, r-Uc ujk! fulltfn ^1 rt^gwrajaicm should he ruu».^n Itrcl 

Mt!ibd& iikiurde stuiple obHersmion of Use je^ervojr bag, 
uie of jm uL-iupItimeal sciriliiiNtope. or use off un dccUunk 
jpnueki alum CandjoviUfiuLir paTumeLers. i«cli js ilk- lie,in 
kite, rhythm, quality off pulse or lUsue perfusiofi me also 
impuiEuni I eeliniques include observulidn of :i carotid 
pulse, estimation of I be capilhi ry refill lime, nw of u n oeso- 
phugejl stelhnseope. use of un dedfoeaidksgrum or use of a 
Doppler probe lo naoiiilor peripheral peri'usiqti Pulse 

mrtry is nisei List'd Lit monitor niiaeithsSaii.. the iDnginJl dip 
Iviilj.' iippliLLl n> |he l-ongue or muL-oU> mu'mhkm^ crt 

JLTLKN (L k v, (fLKRlpUil Ur tSfci I, LIT \M 11 TUlTI.iI pn>be hcmj,' 



Species Method 

Mamnalfi HiMfi rale 

H*6?Mr3lo^Y role 
Rigniina re«e* 

FUCiBpOflSt lo painful 
Toe (X laii pinch 
E&rpfrch 

reflex (some sgMoe&i 
Eyebnll poarlion 
Pupfla^y cfllatalhxi 
NysAagmui 

K-rit; h+aarl mIc 

Pxir.pwniKiry mfcci 
PcdnJ ioIIrm 
C ornea I rnfler 
L- o j r ft re 11 m 

fleplile HeUrL EfifS 

ReBprawry rare 
P^verri^i \A\ 

SarparfliM (iffthaffing) flno*emem (S) 

hfiSL-iii i^lasflwn 1 A; 

Fighting felte* IA> 

Tijogufi miMrawBi CfiflOH |SF 
Heud-iaisirty Mtes |Sj 

Ruapursc EC pairtlul Slrnui- 
Skin pHck 3Al 
Tail pinch (S) 

PwW | t) 

Sr-lofin Ishlka) posiura IS) 

JawlGue iCh| 

Bauchtireicn «r@lie* |5I 
LarpTisjea! la eilgare*& 

S - jnak«. l - tefcmb. Ch cWmir? A - or speG *ks 


inserted iiieo Live avium, cloaca or oesophagus, .is appnp- 
priule tFig 11.12). Despite sueh ELvhniques. .1 good observer 
3^u.eh .is a seLerinury purse) k r/n mosl important form of 

muniloring. 

Body canperuluic should tv nonilpred^ prcferabU via an 
oesophageu I or metal eteetronic iliennomeLcr iLontfaindi- 
caled if using radiosuigen l. and kept wiEliin the preferred 




1 1 \:.. 11.12 MwiUirin.; jnarallxti.i impun.inl' iibc irf u yiulv: LiLirndcf 
on an aiKicsIbetited pnLicvil. 




py righted 


r 
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Fluid halanrr mhtmkl he ffiuijitiijned. As -a routine, fluid 
should he replaced .ii .1 rule of in I 5 ml kg or bods wety^lti 
flour of gciierjll nrhaeMhe^uL,. adminMeted parenfcerally 
Details are given in l4bte 11.22. 

If siMriiiniiU: (w regurgitulian occurs, (he uumal must be 
placed jn a hejd-dtiwn pt^lidn. and the vtiraul aspirated 

r'fLim the mouth imd the pbahyiuc 


Reversal of anaesthesia 

\s soun ih she procedure is complete, tceuvtry Iron* mrae* 
Ihusia etui begin In mans- cases, tins sianpk involve* lurning 
■nil 1 he supply oF isoflunane (Jsoflt^ Sdi-erin^ iltHiulik while 
mumlainingoxygen flow. With some nf the injcLiabk sn-us- 
ihi'tbc ajjenls. vueb as the iilpli^-S-ugLinisti le.g. iitedetanlii- 
cLinc i it I'be npu'iivU. an Antagonise may he used l£jp*d 
recovery te mtvaniagcou^ espcdallv in patknis with high 
metabolic rules; however, analgesia must be adifiiniii-ered 
where jvIcvajiL 


thirds (tat more secure in .i high posiiuML): ptfMLionrRg 
I’r-.nri ocher anvtaiK e.g barking dugs. bird* should n.ii he 
pJai-ed ntsi rcJih or other predatory birds, provision ofii nest 
bos 4 prnvision nf n suitable subsLraie; avoid4H0£ of urnre- 
ctnsiiry obshiclsa niul perching before she animal is lullv 
reciivdruiJ With direful planning. ;l member ol injuries will 
utulotjhqedly be avoided. 

hotknvrrig uniKtlhesia. food and fluid intake, livoirl and 
urine pjodweion. and I he animal's dcracanaui dtoulil he 
moni inted Km a II paiienti. with u high rtictnhohc met 
iiLiasi en4 soon after recovery. The local period nf Harv=ilimi 

■dlould nol exceed 3 ]|OUF&. Lo* light lends cn;iy suhdiie, hut 
m.iy also prevent feeding. If the putkmi Ant% nnt y:it vi.dun- 
lnrily, guVBfC Iwcllrig shcnild be used. Slum Id any probtems 
oocur then assistance from ;i veterinary sutgenii ttiusl he 

quickly soughl. 


Anaesthesia of amphibians antf fish 


Post-operative care 

The demarcation lnciwrcn imr.i and pusi-uperjlive c- re is 
often not clear, and many oi the mcMiiloring procedures and 
routine itherapentic regime* shimM be committed until the 

aJLiniill h;Li rcouVcml. I n reptiles,. this may unr he considered 
to be the tW until ike righting reflex h-is fully returned, 
with norma] locofHOtion, 

Warmth and cunilcirL ntu^i K.* pr-mwlcd ITiv patient 
should be kcfrt.iii ih prefiWf^ body fetftpcliilHnr- If prauhle, 
.i e i siiai iiiLdl iiiL-u Ivi n>i shim id he used ll^pr r.iiory depression 
imhl he pre* cnCed. C.^mJmFfspnralor;, slimidant‘ciich 4is 

dosapram bydrodtlo/idc (Dopfam-V.; Fom Dodgui. m.is 
be routinely used, particuljrly iu r-eptiks. Inietmiii^ni pk?«- 
tive pressure venliEaticm iwiih JO ,, ii saibon dici&Ule and Wl% 
oxygen, or with lirS can be luoeuury land m reptiles, ^jcien- 
tsalf nglil up UTitil the rcnio-val of the eikkuracheal luta In 
m;im in.ih. tu be removal should occur when the swullowing 
and cough rcfhrses return, whereas in reptiles, ir may nc-i k- 
appmpriale until the animal i% fully reciwered. Maintained 
miubdiion nlw reducet ihe riuk^oi an u^piration pneumonia 
and. in repuk 1 -*.. where I he glullis is normally closed in the 
rtlawd ^tade, mLubirinn can prevent sutlbolion Once 
again. 4 k?hydrill iimi - 1-1111 - should be .Lswssed and corrected. 
vi.ii II urii idpilkm ol .i period id Twlwcsd vnluntary fluid 
uptake fulIcKwing a navsihcsia ( nnsideralion of analgesia is 
alvn impon a at py rtictilarl) if agunJlK such as propofol 
iRupiniivet; Sc hen ng Plnvghl and ivrsfluiroe fltoflp: 
Schenng Pfotigh) have been used, with Iheir Tninrmal pwsl- 

rcLNivt'ry analge^u: piiipcrlies. 

The teemvery env ironmefit b cntKnl Hire veiermn ry nurse 

liiOaJt COUsidef poknlial slrCssnrs ici ike paliuiU and try to 
chiniiutL- Llicm .ilcoi Jili jI;. Smiplc iciipmvi.-ili-jnCs me I he 
viirruusidnigh might include: mducod noise and hghi k-.ds; 
rcdueiion of draughts: p^^iLioiiiiig away irnita busy 

irhLraik'L's and lUsugcWay pusiliuiiiElg at a Siiildbk height 


t' li niinn:*n ana<-,ibeiis iigeiiti of .imphibaus and Fi>Ji include 
diluLc HnhiLivn^ nf irfcaliw rncthnne fiulph^miLe i‘M;SJ2^, 
S^iukwi nr bettaseaune (Scotty 1,991), 

Fur iiiduLrii.nl, list? ir immersed and amphibians sub- 

nicryLtl up u> their novirils in one of these Mluiiona. prefer- 
abk wiihlri iir* induction tnnk fFig. I I.B). fhc rate ol 
induct inn h very variable, and the patient jimsi k- oreAilly 
fflifUils^bed, the arm is to reach j stage of mininidl netmty, 
e'SL-siiially m.-iJ.llmim ralhef than unacsthcsio. Oikc Lhb stage 
is ruuuhed. i hen the piilient is removed from Mk induciiun 
hritk and placed un a damp cool towel. Head and cad arc 
tvoered, Ikpih nf .uuicslhcsiu can be varied by synugiiie 
eicliuT o^ygptuicd water or aniiesihetic solution unto ihc 
jninud aivd. in pariieulai. us uills, if present £■ ill> dimiid 
k kepi wet. Fur recovery v lish are imrnferwd and amphi¬ 
bians submerged up iir their nodnls in clean nsygeffciled 

water -a lid. in sprues with rails, eriuuirngcd to move with 
theiT mouth open, so dial w atei ftnw» iwer ihc gilts- 



fig, 11.0 NMi-drwB^iLj k-.l -,|Sp.iv“*: tumv m«i| ihvtiiiI ci|uipini;nE nr 
bechEuqi^s foff iiiuiallipuj Hu- Imj |% hr my aalRMlwi ived In •* Mtr in ■■ 

(Slav- iL-.li, uaj.e a uiidi-Tiiluhli:- :i L >i-ni 
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Medicines: pharmacology, therapeutics and 
dispensing 

J. EHfott and E. Reubens 


Learning objectives 

After .tfwtyi /ijp JJir.v $ tu.if.'trr, slAuh'vtY should ht i Me rt? 

* t iii^'gnri mz drugs tided in routine veterinary practice 
HIIO tlwir ihcTiipeuiie group*. 

■ List she rouie* by wJiiL-Ji drug* earn be nd ministered 

and explain the ltIYllI that iltfUg limlauLiSiuai Ukid 
mule ill aLl 1 r 131 liTlru.L 14 . 1 n Bus HI dlL rate rtf absorption 

Ltf a drug ill m Eiie body. 

* Ciilcubie drug dosages accurately. rqgariifoss oF die 
uaIu Lif drug oofficeniraiian used in describing a parti¬ 
cular formuldliofi. 

» List the legislation that governs the storage, handling. 
li^c and supply of medicine* u*cd in wtcrinaiy practice. 

■ Dikih ihe implications ihail the legislati™ fw ifre 
working of 4i vctcrimary practise., 


1' fo a ma equity. the science of drugs, am be divided inlo 
two parts. FinL nL 15 concerned with ihe study of Fhc 
way in which Ok futiclims of the living tody lift afftfltid 
hy drags 4 pharmacodynamics) jmd» fccundly. with ihe 
■absorption, metabolism ttnd euucrefioti of drags by ihe 
hudv Bptiinpiwnkiiifiicjsl Much of our umlerslsmdinp of 
the ptnruiacobgy of drags b derived ilhwn Muslin in iwr- 

11141 1 hcjillhv -in 1 m; 1 Is; the "-Indy ihnical pburiTumUi”! 

attompls lo Era impose ihic infonmidkin lo the ill-used elm- 


ml pa hunt, 

Tli^rjpi'ulif* enn be defined as 11>- rjlinuuL and opLnnal 
use of drugs in the iluiLieemenI rtf demise iljEes Of in [lie 

manipu tattnri uY phyTaulugieuL lucieliLms. In 43 rder hi use 
drugs in a ‘‘rjCiiinuL' ami "l 1 |'sI icil;il way, uiL understanding 

•of the luturr of die disease- process and of the pharma- 
cotafy oF the drug* to be used is required. Without such an 
understanding, the clinical iik of drugs is ’em pineal’. 

The subject of pharmacy can be defined die preparation 
of drugs and their formulation anlo medicines followed hy 
iheir rfispcnMiu! (giving out) lo the owner of a skk animal 
Nowadays* most medicines are Formulalcd hy the pharma¬ 
ceutical compavucs ready for dispensing In miny veterinary 
praelioesc medicines ure dispensed to owners of sick animals 
I mm the practice prem ises, I hey can :iUo be dispensed hy 
pliainnuLisis w jien pmsturiied by the owner of ihe animal with 

a written insCruLiann fprwripliiin.i Inwn the veleriniiy 

suipL'Mi who i* responsible for the care ui the auima i in 


question. 


Drug classification 


Definitions 

I Jiu.es are often classified aueurdiny LiiL 

(1) I tur W413 iri viIml'Ji thev hi mu aI k> uI their cITlvI >.mi [he 

body. 

(2) Which body system tor infcciive agent! ihey nfbO- 


Tins is the must useful lonn 4 ilcljv-,iliL-jlinn for I he pnurlice 
pharmacy us, m riiaiiy mslanees, it determines what the 
drugs are used Ibf iai clinical eases (i.c. Lhnrir major desireti 
l-IIltI on the hi idyl. Ill uddiliun. j k iUilv led^e of die iiukL s»f 
actbOP of drugs may l-ii:i blu Ltiir pfedieikrtl of siiU -t'fhTCs 

(dfecia which occur jin addiLion to eIic dsired Ihtrapeutic 
efied). However, ic is important Id recognise the adMlfacts 
of drugs caiinot always be predicted from (he way in which 
they cause their desired effect. When the sieLt-effecis of a 
particular drug compromise die health of an aiuEruJ they 
lire termed undesirable or adrer* druu reactions. Any sus- 
pevLed advene drug rcacrions encountered in veterinary 


practice should be reported to the Veterinary Medicines 
Directorate cm special (yeHmr) reporting form*. Any drug 
which is adminHlered at dosages abuse those raeocmiLecided 
ror HierapeiitLc u*e (aoddenlJilLy or detiberalfiy) may eauat 
Ut\k dferts in Ihe animal. The dwraptutic index of u dfug is 
the ratio belwren the dose which causes leak effecta and the 


■nose required to produce the desired Lherapeuiic effort. The 
lower this rutin ihe more dangerous ii particular drug may 
be lo use and the smaller Ihe margin of error allowed when 
dderroiriingthe dose fora particularaninul. 

Most drugs produce iheiT desired el feels by inleruchrig 
witli a JelinuLl ijir^cl m the body or in Ihe infective orgon- 
ivtii. I'hn uirget may be a receptor for a nniuniDy occur- 

ring liuniloiw rtf ikjunilran-.mlU'r, which Ihe drii£ may 
immk- hv stimulating the receptor (receptor spoflisii or 
Mock by CHivupyinu the reetptof suihuui siirn.nlalin^ >1 

ireecpl47f unlagiMiisI I. [llli^r Laruiil* fnr djUgS nncbule 
LN/yniLs which serve physiolugica I fungi ions in the body 
lie' the in fertile 4?rganiichh bJikL v , h icii in;ty he inhibited hy 

drugs. 

rive tinegoris.il HIJI rtf drug* set rtUt in Ehe rcsl -uf I his 

section is used by brnh vetainnry and nodical fcmiiuluTiei 
arid would he a logical tv-ay of org^nk&mg n pfaecies phnr- 
macy onto groups of drugs. In eaeh ease, tramples of drugs 
used in smoll animal praeikc are given. The name wd l% 
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always the g«wrk (approved or official j name rather than a 
pflffklir) (brand or truck! name. Where possible, 
examples will he given where a product esJsLs which has 
teen approved ^auttravised) for use in small animals. 


Drugs used in the treatment of infections 
caused by micro-organisms 

t he iJiHjrLWKgimisms iiilLuiJi: huclirrui, I'umfi.i, viruses 41 n<L 
pfOlcuLKi. I)rugs used 14 ? ItuliE inl^'CinhK caused hy I hew; 
li]|j.iiiimii> L&i ei he LGfilied uul imiLTHrliiuJ iijjrJiis II I he drug 
is a iialiiruL producl <kf ;i milker mEeroniTgiimsnn JjiK cnany 
a. re) shell iE is l. 1 11 cci jn antibiotic. iTifsc -drug-- 4mw |he 
properly of safcrtiff luxicily, l£Tge|Ef|g and dantiijpng prt^ 
ecsse* W]\i dll are eSsei'i l i a l to lhe mrcrO-ufgaiidsrrL hul which 

do hoi lake place hi animal cells. 


Antibacterial drugs 

These are some o! the nnmi cmunoidy used drugs pn srrwill 
animnl practice. if lhey ure capable of killing hacbenu they 
jtl scribed; ;ls burlerii irial; where** il I hey jus! prevent 
division of bacteria ihey are called bacteriiHtilk An anti¬ 
bacterial drug is. dexrnbed as ihwtom Kprrinjvn il n is uctive 
afiiiittl ;i nafrww nin|£ of hacuril (usually either Gnin- 

pnsi rive or C«ram-ri evasive orjimniMmS] and hnwil "tptctrani 
if il is active against ;i wide variety of baderi* Mir oilier 
Tmerii-chTgjinisms sui'lj as pmEcmiii). Sntnu aTfclihacleniil 
drugs w hen used in coinbinulinn produce ehliit than I he 
suhliiive ellecii of lhe two drug^ when usetL alone- In these 
cases, die drugs -itu -utd In puIrrUiutL 1 each other ft.u. pUevi- 
rj ah'tf hulphomitrfiiA'j tin m a vitinfrinufitm f.\f a .luffttwrutmitlc 
piwx rnnuihitprim ur haqulFapfittty AncishaeEL’fiaL drugs ; 1 t u 

claimed into families of drugs u kick are cfriemicuJIy re la cl d. 
Thu family of fH'niiiWm? fur example, luivu 1 lie same modu 
of LiLliun aiid *0 are all ha c Leri Ltd a I and diarc Dn hi ill oft side- 

effects (all can induce allergic reactions in Kiiuliw animals 


or people) for the imimuil being trebled. Small changes in 
siruLiure, however, may chance thdr spectrum of aCEivisy. 
Table 12.1 xmn mi irises the main limilkfi of antibacterial 
dixies used in small iinivnul practice, giving eumples of 
each- Selueimn of iippropnuLe a mi bacteria l drug therapy 
depends tul a number of (idem (e.g. Lhe bacterium 
involved, lhe site <if infection and the immuruK-ompi-Eejice 
of line pal rent h (kpod pry sit i bang practice would lx- tu have 
liTsL-tiiie aniihLfceEerial drujp lor certain routine uses te.g. 
pruphylacLic use in orthopaedic surgery) and to reserve 
some drug groups tu.g. the GuoKMiumolonfs.i for trcUmejit 
of dill il n il li le-Eli reaLMning havlcmi l m fed ions 


Antifungal drugs 

These will kill or stop the gro*ih of fungi (and could he. 

de>crihcd AS Imi-iddal Or tunglslalk I. iiraptrfuhm is used to 

treat dermatophytes r ringworm 1 in the dug ami c&L and 
n*i ji'caiiit is eonlained in some l-.i]->ilhI car prupariiions to 
treat yeast infaclkms. Recent cvicknee suggi^Es iiui Eh? 
Ilea product lufietfiifOtt also ha 1 good eiteacy against feline 
dernLalephyto-iis. 


Antivir&l drugs 

These are infrequently used in wurinr) medicLne. A* h-Itn tr 
is used lopicaly in l \k eye to treat feline herpes virus iisIce- 
Lion. 


A ntfprotozoai drugs 

These are used to treLLt infections censed hy protozoul 
orpmems mjcH as Toxophiwm gomfiL Example: pyrimetlw- 

flUU. 


Tabte 121 Antibacterial drug fimilss 

Family 

Eaamplfi 

■Sippftclrunn ol ndivlfcy 

B^d^kldai of bactarfoaMlG 

Peninlirs’ 

Qenxyl pencitir 

A rfkra y Oil in 

Namw iGf&n-peeiavEi 

Broad 

Sae^srodal 

Bacfcnddal 

r erraicvcirnea 

OK^HvKvblne 

Broad 

Bac«ari3giaAJC 

AmiUb^lyCOtiktes 

tleoniycn 

Narrow laram-ireiga&vet 

BaelflffcMal 

UmoamklM 

Oindsnrycsn 

Nayrrwi Itom-pqphvBS 

rind iVinorobast 

8oOanQ5l3Jte 

Su ^ihanamitSes 

Suip'iada^ne 

Broad 

BaKewslafte 

Puleniiarod Bulphonam<l9& 

SiJpiiadiflSBii? plus 
lhwiP#ioprkn 

Brand 

Bnc^rodfll 

Ni:ramulir"-Jns 

Melrundeuulfr 

NiMrovi laiaerobwi 

Bacwrcidal 

C#i tornm pTiBnocH 

Cti la ramp hem col 

Broad 

Baetariosiaiie 

Fhibreqiihcriones 

fivi^tucaiun 

Broad 

Bnidjflrorial 


'PonlolUif and Etphmtesp&rm* fff.p- nrF eA^NTUci^aJ^r- <sj*tartii*iy iaikWii rf■ cc-mms 
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Drugs used in the treatment of parasitic 
infections 

Endoparasiticides 

11k3S are: ijsc<3 lit I rea l infections of internal parasites. I Ik 
majority erf milm hifectiofu in rotor bury medicine Lire 
caused hy helminths lodes, ccstodes and Ik ma Codes ) 
and u* the- drugs ire termed anthriBiJntle* The internal 
parasites of the dog li rid cat ;ire OLTiMiudk^ (round 

worms) ami eeslwta (lipe WLirmi). As with afitilwlefud 

drugs. aralhelmmliLs can be hroad Or narrow spectrum . 
Table 12 2 gives esumples of cumnknnly Lived drugs and 
I heir spectrum of activity. 



EctL'pifLiiitieidei arc used to treat infestation! of fleas, lice, 
lids Lind miles, and Lire often administered topically in the 
form of sprays, baths, Jailing powders or impregnated col¬ 
lars. The organophosphaLc com pounds ic.g. dtcbf&mil 
synthetic pyreihroids ic.g. imhititioprlei 

arid jwAsunwrito are commonly used in small-animal medi¬ 
cine. Other cctoparasitifldffi are given orally to dogs and 
cats and rely on the parasites ingesting the drug wilh a 
blood meal tog. iaVVflwwn lias a unique action* 

inhibiting cfailin devdopiiKDl: and so preventing ndull Aha 
producing viable egg* and lurvae -and so nmErihiKv to 
m'dreniBcntd control of fleas within a household An 
undcfsUirtdrug of the lift tycte of the par&tice involved u& 
intptifUnl for the sutvcssfill irauttail of pflTtMHtie infcsla- 
lions {*w Ctriplfr 15), Treat mntt of lbe eurironmenl may 
be appropriate lo try to prevent rnitfestilkHi as the eggs 
and bn* drakip within l be how:. Some forms of syn¬ 
thetic pyrelhroids ai? formulated for flpplkution to carpels 
and ftlnnthmg* jo provide pemstence of the drug in the 

env iti imnun I and are nol flew applicii I ilhi Ln 1 L? aniltUil, 
J hese can be cc? Ii'rmisldted wills I lit: insect gmwlli regula¬ 
tor, i^jAfjjftrevir, which inhibits the devetoproeni of eggs and 
Jarvac into adult fleas. 


Drugs acting on the gastrointestinal system 

[ lursc li i l shown in Fable 1 1 . :i . 


Drugs used in the treatment of disorders of 
the cardiovascular system 

These wtirk primarily «i the hear!, the blood vessels,. I be 
(xlaod coagulation system or the kidney. 

Drugs acting on the heart 

The heinri cjitl siienubwd in to! more slrtWigly hy drutp 
winch lire eat Lai myiH.-iirdi;i[ sciinuUnls i i piSviliw iur« 
InippcS) examples i netbd l p rfritothr and prmnhqvidcm . Other 
dr ills uIsli increase ihc rale a I which She- heart heals and may 
he used in. ail ciriL"i gCr ilv tu Heat eomplek- head block- 3 he 
s>mpu llKiniiniif-lje rxtJflinmaJjjTA' l monies 11 :c aeliuri nl I he yyifl- 
pathetic nervous system l'hi ilk heart) is an example .-I ■ iach 
a drug. When tlve hear! heals very fnsl with an ahmwmal 
fliytintl it is 'aid lu ho artAj'fAMJr- t 'aidiae urfhylhmkas eun 

be ilippaesved hy iniliihsrlivIhniie Jru”s inch as tn^itnawh- 
(for vencriLulur arfhyihrniaH) and (for alnal 

afrliyihniigts), c N IT* 1 lie fWeparaluHL of liyncscaine nwl hi 
heal venlncuLir arrhylhnlus musl ihiI L-ontaiii cpmephTine 

utmfulinc.) 

Finally , in some forms of heart disease, the heart imrsde 
Lul' Lo rckiJt properly Lo alkm adequate filling during dia¬ 
stole In Shis circumstance le.g. hypertrophic cardiomyopa¬ 
thy in cals), drugs which reduce ithe force of contraction 
and/or daw the heart rate to improve diastnlic hi line are 
used le g. Miioxm and the hela-bkxker ahvmiuty 

Drugs acting on the blood vessels 

VasndBlaEiins rela\ I he smnnl h muscle of Hood wessds and 
lower resisLaikre Lu HLkxI tlow, reducing Ihe work Lhc 
heart Juis to do. Some acl pnm:inly cm arterial smooth 
IHHStlc I arterial itil:.i hifs; hydr&i®zi* re), some 4 icl primuily 


Table 12.2 Ejeamptes Of anShetavnlics 



Till yt wCrmS 



Rch#kI worms 


Drug 

Ecr^anacToccuB 

7"j i?.n n 

Qtpyktffw tt 

rcuroc* r *' 

‘tc'xfl.BCarti 

Wfap wrnns 
trfltetertst 

Hot^weffra 

Ffirtumdazoki 

0 

2 

0 

2 

2 

2 

Msben dazole 

1 

2 

0 

2 

2 

2 

tali asca rale- 

i 

3 

2 

2 

2 

0 

Plpnz^t 

0 

0 

0 

1 

i u 

0 

Pradcuanlul 

2 

2 

2 

0 

a 

a 

SfllgtfTieinifi 

0 

0 

0 

2 

2 

2 


‘ 1,5 ftmw rtV# nvrvnat iAhv 

* lfenfiiiPifll fl+*W|y. i, H+r> - spewf fltWvfiy.- ft pkv or wiVKfw 
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Table 12.3 Otugs acting on tbe gastrointestinal system 

Main drug class 

Class 

Mode or isctlon 

Esamplo-s 

Aiiirtairhoea! -ageres 

Adsoilienlfl. 

MadulatOJ'A- (si inUdlirsSl rrjlilily 

Chrcftc afiiidiflnheealsi 

Suppress rito/iTOc.T non ?, p^v.Vat j.'.y 

CoflL IhA gut wall, -adsarti Icotire- 
Reduce g;ist-Dnlcsrnal mo<rirty 
Anfi-inflarnmalniy -agante 

Cn«irr.oa haQJn. Wsirujlh 
[Lpp^ram»tfe dphencayieiB 

SutphiHlBtHs pwlftsdofl* 

Anli-«m9lic drugs 


Pre^ or suppress. voma^Qi 

•MeTOelupraip.dL 1 ^vcrniling due: to 

garirttifli 

AceprarsiEine I'mmitifi. spc^ubmi 

Em«c fringe 


SlKnulale vomiling 

Wustivi” seda |□ rally 1 

Kyhuhe I'Dy mjAclicnji 

Lajcabves 

Lubricant ln:ir.1r.x!n 

QiJK-lDfinng kixa.:vci] 

Os malic taw lives 

Sliinulan! laulives 

inr.Tjsi? n 

ti.ihfnr.aia Lh nl man 

nr.m.tw: valumn cil In fir. as 

Hyparlooc solubcns, poorly nJnsrrr.cs.1 
SlmLiffle locaf rcllns -ul mainly 

Lqind puffin 

fcsfiKaaU^i huak 

PtiOSphalB |«nefrro|' 

Canltvon 

Antaobs 


Neolfui** acid hmM wi ston-iaeh 

AijininuiF hydiciKide 

Ufe*i-haflJing dru^i 


Inhibit aod sccrduni in Ihs sfiomach 
and allow ulcers to ti&al 

CiiTdlKlina 

Pwcreelfei 

supotamunlB 


Domain pimease. kpaae arvdaniylaae 
aelwy to ad digestofi ft EFI h 


' SpfCfVc IhMfrnevrf ■ r rtw cv? ^ cjlm 1 . If* jpow casmr. tar omfilp, mrtbacm'vf ifrugs or orttwtaintacs J» ifflAcanorf 


'tinocnnff jLxiv’cnwi t injuflfcmcy 


on vcnouj sunnith muscle ^nodilon. Wuvr^ mrjffra^i 

■ *«'»< B 0 ■ ■ 

and oOten jci ott bolh. side^. of the circulation (nluri dil-j- 
ton: eihriaptily. A poiL'inial ade-efTect of these drugs is cxees- 
swe lowering of arterial bUnid pressure ibypotensituil 
indeed- some lire used in nan lo treat hypeftmaori and 
arc ealicd aritilHpertcnvhe drugs. Recenlly, hyperrensi-on 
has been iwofntBHfl as occurring in cats, olkn secondary 
lo diseases such as dirtmic reiuil failure The rasodilaloir 
drug, which is a cakhim channel blocker with 

selectivity for vascular snwrth muscle, has proved in! effec¬ 
tive annhvjX'Tieusive njjeni nt Ca.|4L 

Drugs acting on the kidney 

Diirrtki increase die volume of urine produced hi bu ani¬ 
mat viudi the amount of silr excreted. Many lire used in I he 

•r 

Ireuimenl of confcairve heart failure because in ihiscondb 
don the kidney lends to- retain wilt and water which twiVri- 
bates to the problem, The loop diuretics (e uc- /yroxemkie} 

and (he 4 h i,v/kle di irn_"l ius (e.g_ /i f dn 1 r hft irr? fA iYj zu iv J ;inr aiiusL 

onrnmorily used. ISni h give n« k> uxcl s s pLi-iLissiuii'i loss. Use 

of ptilussniin-spjirinj! d iutl'Iics (f.g. cpjrfjvifj/ticJWrit*) 'a i lIi 

these drn|c^ wi|] {MttKtfftCt Lhis effect. Angiotcnsjit-eoovert- 
ing enz^iTK l Ai li-.i inhibitors. wJufSi hluck the iu>rfnu.Liori ol 
ongn'it^nsLn I I and-, thu*, ihf Hellion of aldosterone., c-jh he 
regarded us r H1 ^ :LSSLUn,|r:, T‘ ,rLn fer diuretics, hut also have 
Kilaneed v;iii.KLi3;ilnr activity as sfiiL-i’il lulled above I’e g. b&S&- 

zrprii liiuL i'TU(i\ipnl\. 

An ACE Inhibitor Iljs \Am recently been approved lor use 
m cm Is with L-lkroniL- renal failure (CRF)l The ability of ACE 


intiibitors to lower glomerular eaptllan. pressure is thought 
Lo he one way in which lhcy may alow ihi- progression of 
CRF. 


Drugs acting on the bfood-ciotting system 

tiiik-iraiiiuiljots prevent blood dotting (Arjwrto, lurr/annii 
whereas tihriihilvile agents break down dots once they 
have formed {e_g. kfnptvkitutevl HeemoMatles arrevi lue- 
jriorrhiige and are usually applied topically Lo local bleeding 
areas (c.g. ea/rfum oigmiftl 


Drugs used in the treatment of disorders of 

the respiratory system 

L Ei halation of inifective agents or allergens |c\g. pul leu 3 sti¬ 
mulate jnftumnatian and tissue damage leading to reflex 
stimulation of coughing and branchoconstrictiML The 
sites at which d-nijx may oomnlmtcl some of Chew dimre 

prtWKCS Art shunt n in Ng. 1:2.1. I'Mimples of I he drags 
iidhng nt that sites are givieri hi “ i aWe 12.4. 


Sodii lives prLkluee l-jIiii ucss. duift sinless and indifference uF 
the animal t(> iLs ksijtoljnJiei^s. and are often liS#d as pfu- 
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Drugs acting on the nervous system 
Sedatives 
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Medulla (brniri aLt?mI 


\ 

Coughing centra 


4 . flajpirafory jNlVHJtari'ti 



f. AfltffftujtfVff I suppress Laughing) 


.* 

r 



Bronchocan 5 tr- Cli Ofi 
-— 


Mucus Mtreiifl* MUa. 


/ @ 

I r.qiynlnr ihe inllamtfnafeiont 
ifiOUGfld by histamine) 



* *. 


Z. <d ( lale airways! 


J. Aflucajytfc* and axp*rr&rMnt§ tratiUC* mms vii unity) 




Fife. 12.1 A scbcoiaik repmnlaliat! of Ihc rn*piraWiy s^KII* ?Ik *ik* ai wIi--.Il itruy* act hi ihc ircnl mcni, of re^inloi)- dbonkn- 

O - MimuLiian. 0= inhibilMri of lliv p wtHrt itulwftlflcll- lidial siciiia flfalkM^en* winfective a pen Is iniUuw infliiinmuLiun. fouiicliui'iaralJKfiuri 
mcihjmxI moon wcyvIhhi ;ind cOmJlifli Mu Hir-iMiigh refle* whkh uirwjlnla ilk.' ^oiiylr.ny ccnira in iJtsr tixdiillnl. 


nedbtaiilsi for univult which are lo be unye?4rwtircd. 
Examples include accprwNizim -iind fmktimklm, I he 
iieiism ttf nurirtofnidine can he reversed bj die wrlm ire- 
uniagiMiisi The decree of drowsiness produced 

depends on Ihc particular u.prnt or agent* used. H-urdusc and 
the route of udfniniMriiiicHi. A mild sedative is- umdiinH 
referred to as a inmiuilliHur. whereas drues used to produce 

deep sedalmn (urfwrjr) c;m he Called icdmHio SkV also 

Chapter 2 J, p. *> 40 , 


Op/prd ana/gesres 



brain and spinal cord. Eximpkfi are morphine and bupr&wr* 

pfWh 1 , 

CombilliUimn or kulIjEivu* iliilI upimd ;l n; l 1 32usi l~t Cll 1 i In: 
used in priuhice dccptri and iltnrc idiublc sedation than 
slyI:Mivi!s alone'. Such loih hiii.i limi:-. aiu Luri’nod! m.mn^k|i[- 
humlfemk^. an exampte being fieHfonjtl and JfuuttirflrAiw. 
Scdaiinn call Uicil be reversed using an uptmil anra^mhl 

siM.’h as JT(TiCncriWTC r . 


Table 12.4 Drugs used in the treatment of 
disorders oF Ihe respiratory system 

Drug d-aB-v 

EBHT10* 

Anfcfojssrwi 

DjjIlc ptiaiTjl 


Dphenhydr^mn? 

BronchocHtfor 

ThstjpfiylShfi, Ifbulaira 

Mucalyiifii'ejfweftifaffl 


Rcnpralaiy Slimulurfl 

DnapraiTi 


General anaesthetics 


ilicr-io ptulIlk:i; uDconacjoiuiuiss so iliai surgical or other 
procedure* can be carried out painlessly. Pre-anaeschcLic 


medkatian with sedatives and analgesics will allow a reduc¬ 


tion in the dose of general anaeslhctie required and produce 


a smoother induct ion and recovery from anacslhcsia.. 
Injvctabk- genera I merihnkti may he used for induction, 
of anaesthesia leg. ihttipent&ttrt and mu intend ikc ofaiiaes- 
llhcsia is often achieved by the use of inhulalhwiaF Cor sa^ 
niist pncnl anaesthetics /wfotimie). 
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\primnscarinie drug* muy be ginn before anaeJlhact* w 
nnntcncl the salivation and iincreased bum-hial s«:re1inii5 
which* in srmill do^s und cals. may obstruct lhe jL™*y, In 
addhion. some surgical procedures may increase vagal nmi-v# 
stimulation cif the heart, reducing heart rale (aukMttj br;n 3 y- 
car-diii). Anriinu-scarinic druji* VtlII prevent hradyL-ardia- 

Eumpltt: Etr&pine, kyoscin*. 


Muscle r&laxants 

These pkwhl Lhe nwHi^fe from ibe nerre nchiiif the sfce- 
leLal ii'nJ.HL'k - and paralyse 1 he muHl'Ic. ftflUKimmitfiJ is an 
example Id such j drug winch is used with ecneral 4 imies- 
Lhcsia for iiiLratooracic Mir eery. Its diesis can Is: reversed by 

Lhe miKeki n 1 lax ant Jiiluycinisi nFtxvtrtimSm'. 


Local anaesthetics 

These temporarily (ftvnil conduction of an impulse along a 
nerve fibre. Tissues *re infihfalnL with drug imiod sensory 
iicrve fibres in produce anal^m of an area, Motor nerve 
fibres L-jn ;hlsu he jiffectod if lhe iojstUHl is fluid C around 
ilieiii. Viisncunsiriciurs are-often Deluded in such prepara- 
iHtof tu* reduL-e hlcMw.1 Sow to ihc ivn and so- pirvcnl toe 
local Muds italic bek|g Ktnovd from iE& focal site of kShqi. 

F. xjiinplc: tfirtiitoAimr wilh rpttwpbring (witr*:wtif\vto.'), 


Antl-epltaptfcs 

These drugs are used to treat epilepsy, a evuuliiimn of the 
tetjlfn! nervous system characterised by toe spontaneous 


nor'uimoe of convulsions or se-i^iitfes, Examples: 
tiflmw, ritanpov. 


D/ugts used i'/t /he fraafanp/rf af disorders of 
fho endocrine system 

Disorder 5 - of toe endocrine ay Mem resuJi cither from, lade 
nl production or overproduction of a hormone fimp «i re 
□setl dther lo rep Lice the natural ho mu mix: in to prevent 
overproduction of Lhe hormone in quuliiin ('Table I 2-5), 
Anterior pitoilary hormones (or i heir JAplogu**) an? used 
in diagnostic tats Idr endocrine disease*. Fm example tf t* 
racBfoctrm l>n adrenocorticolrophin analogue i- is m) in 
iJbe A( P M slimutilfon lesi which is performed, in the diag¬ 
nosis o| hnih Cushing's disease and Addison's disease. 

Jvternid fa » mu me* share a common ctLHiukal sLrucfcuft mul 
are pjtkLuttd by ibe adrenal cones: 4 adrenal c-xMriiwfeiwipiiisi 
or hy lhe nvury i! rid testes I sex steroid* - *cc hdciwj. 
Anuhnlir steroids are derivatives of ihe male sex humionu, 
lestLPsCL’Tiiiie, and are used lo increase muscle mass and io 
promolt i issue repair in convalescing animals. Example 
ipflvwvJbnr. 


Drugs acting on the reproductive and urinary 
tract 

Table 12.6 describes ^-x hnrnwines (sex steroid*?, lutcolylk 
agcnis {pfusLiig):indenlX myomelnsil slimulimts (ecbolkrs) 
and drugs yued to trail urinary tract disorders. Drugs 
umkI iri the miirtagtfmctfii of disorders or urination are pre¬ 
sented in Fig. 12 ,t 


Table 12.$ Drugs used in 

the Ine^ilmervl ot ftndocrirw disorders 

| 

Gland 

Dtcuasift Silale 

Drug clses 

EKampie 

Adrenal gland 

OHUnry 

HypQacli«n&£dnioM¥i 

Adrerai cDfliccctcrartr. 

Mnef aJKrartcods {sodurn 

eecisafvrig'i 

Fli>dfW?or|i«jne 



GlLPOTCtrticmAs 

Prod m srtc™. rtq k a m gtfi a so n e 


Excess. 

Hyperatt en^o^Uei m 

agar! 

Mbcilanr IwtHOntfolp 


(DuBling'a disoaaei 

G1 lXt ir.-jf |yyj kJ synihiiKis infiibrlDi 


Thyrfiid gland 

XSElfeKHKy 8 : 

Hypalhyrndrann 

.Ejccks: 

ThynjHH hornipnfl (VVltoreimflnt 

Levolhvfeucifw 


Ny peitf ty raid isnr 

Antrfhyraid ngon£ 

Oartiiffvazole 

hndncrino pinciVU 





DiflMw meWUB 

In^jJlifl 

FraiBinirps janfi inaukn 


(hypnrgfycaerma) 

ton 

-Oral hypinglycaarmc sgenl 

apuift 


Hypogb'&iumia 

Oijccsse 

Oe.clroae aeiuiior.i 


(low bkxpd gl 1X084j 

(InflnrvorKMii? 

Oejtamalhaaone 



Anh nsi.lm ag^rts 

(OlixoccyticoclBi 

PfldBrtar ptiuiiary gland 

Dtibeiaa inaipidLrs 

-Foals rtflw piluftaiy lUfflUU 

□eEvnqeirp^isin 


(dehden&y ol AOtfl 

«;AOH aixafcjgLH!) 
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Table 1 ? 6 Drugs used Ifte treatment 01 reiprodwdive and urinary fcracls 


Euimpls 

Usee 

Ses harm dim* (sen fttorokdit) 

Oeairo&ftrm 

PK>fl*filDOIinB 

SteroltSe mimic me 

aeoons- of p«ogeMroi^ 

AihNc^cm 

Ea»i'i O* arialuque^ & She 
mate see hormone, iesiccfiarorte 

Delhylslilbwslrrl 
Ocslradid &enznatn 

Me^tfSllul Li.-L 1 1 Li I L‘ 

Dfi bh ad in one 
PrOligeafiOna 

M e 1 hyl tc s 1 coJte ra ne 

PruTvenl implantation Idlwing acocterrta! mailing 

Trn-ril jrinary incortnAnc^* - 

Ffedn ttin sue of an enlarged prostale gtand and 

anal ndnonnuis 

Paslpnnc? ar s^pr^S- oeolruB r\ ihe b*di 

quwr 

Mnnagnmer^ ol 50rr^ Pehavlmjral 
rnggrnsr.irfi in mala {fogs) 

Hormone abpeoa m dogs and cats 

DeAeieni tMo m ma^es 

Lblec-lyEic agents .Jpraalaglnndinai 

Dinopresl 

CunlcenBed use) 

Synch/{5n«5allon ot oeettLis in tank: -ard atiMp 
muypHoo of puMHon m p^s 

Myomcfrial stimulnnfis i(:choLir.a| 

Shmulnui Ihr ulcfiiA ha rijnIrm - .": 

Orcein fe4dnd ol 
posterior pituitary 

gtendji 

□ysIDcia djt la weakness at Ihe utenne- mnsnln 
(uterine >nenia) 

Chugs used to 'bool urinary 

Usd ms Orders 
■Urinary acldMeea 

Lmot lha pH ol the urine 

Urinary eJNsilnisera 
maise She pH o* the udne 

Urinary nn(|«ptle* 

HydroVse in acaJte uilra u> 

release forrn^ictehydB 

E1 hyl en cdu m nc 

Sodium bit: urban Eric 

Hejtarnne 

In Ifia mar^emen! -cf ix^ith^s*s isiruvile tdCLri) 

Cyst ri is (BUS udtofl -Of apnliboclefiels and urinary enliseplks) 

In ihe rnanegamarri of yra w urolflte 

Prof#iylasi5 and icngrlBim tr&aimenl ol p&clp rem 
unngfy Ira cl nteodCHi 


j FiT^I frnp rfryij far ffi«! nffldtatf rT7JnoaeV7WTf Ot Him n? fc r tO/llThVlCiJ MOXidJLy B UTrithiai ApThTCHu' Lnrc>mp^P^C>P WHlU lW frl 


Drugs used to treat matign&nt disease mediated dueun Whirfi ujitwinm ai,iK polyarthritis in 


Cytotoxic diriitt* kill -ictivcjy dividing cells and me ustd m 
the dwmlkripy uf some fonas of cancef which cauncri be 
removed surfiailly (c g. rmi lignum lymphoma). As turtml 
«il* sri ilw body up* iicimcly dividing* ihesc drugs have a. low 
therapeutic: index and pipml hi he used wiih grant care. They 
are aba a. tia/unl lo iHfHiflih' handling them j as are hntic ether 
drugs already discussed:). Examples: cyrlftpfa? l 'rpikmf(k\. wt- 
vrfofh tf. 


(he dog. 

Nan-Slif oLJal ; 11 i l 1 -l 1 l 11 ;I 1 111 I I :i 11 >r >. drills $ \ S A I I T-, | moxlly 
inhibit the formation <?l peMEuglundins and re tiled do m- 
pounds. which are imptirfatti mediiitoreaf acute influmna- 
ikw These drugs will reduce pum and % we I " 1 u_u l'nl liming 
surgL'Ty cn in 41 number of acquired hbllanimaicn-y cvnditbont 
sL*L-h ;ts snlcourlihritis. Examples: pbtnytb^iamm, ftmixi* 

wpirhi Currently there L* much iuEeresL m pro- 
duL-ing NSAlDt thal are selective lor cn/ymex ibmi produce 
pfGxiagLindms m ihc inflamed tissue bui tun (Jioxi- tluii pro- 


Dnug-s usetf Jo Awl 1 disorders ot the 
museu!osketetat system and joints 

Anti-inflammatory drugs 

Anti-inlliimmatciTy drugs ate COTfiidwrd here, although 
(hey -cun be used to- reduce or suppress- intfliiTfimuricni 
wherever it occurs in the body. The value nf suth dnip 
b Do relieve the pain, swelling and fewer cauwd Ivy acvte 

blilamirialinfu 

i urcloHiLToids ck| (he gtiiewmriicoid group will suppress 

iitflaifiUtialinn and, a| high dose*-. Wi produce miimjiHisiip- 

pfL-ssiun which is required m the treatment of imniune- 


Jull b prnCL-Lriiv-e prorlaglniidiiiB in ihe stomach arid kidney, 
fwo dm us used in veterinuy pmdice aich a degree of scire- 
tivity lor theengyrtws(bund in inflamed tissue*are 
and mi^ruVar^r. t 'unKnlljr* ibese are Ihe only NS AID} 
approved for (irt-operative administnlun as pan of ,-i 
pre-emptive aoalgvspc prohnoL 


Chon drop rote c tiw agents 

Tlie^; prevent further breakdown nf Luriilajie <md siimulaie 
the ss nihi'sjs of new articular cartilage. 1 Sample: peni&Man 
pofyavtphate j^rfuni, 
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PerMyrnp*fh*tle nervea 

^s-limulnlc conlrucliDn of ricl-rusar mujreliaji 



Clinical problnm 

Signs. 

drug cl**? pnd action 

Example 

AKuiiC htadd&f 

flladbef civertite and 

r’ritiry l^ih ^iMdknv 

^cornpnenco:i 

Pa ra sy mpajr usm k n &\ 
i.slnnulaleb CkflruBcw 

niu&dfr 10 co’ilraeu 

Brlh.niMhrl 

WoaW htadnnr ntsrk 
linlra pfltvx tjbuad*r;i 

Dnnito gnnp 
□aliniJaMy a\ rnsl 

Synip^hofriiiiotH: 
increaws grelbraJ Inofli 

PhonvIpfopariolamiJio 

Lheihraj suibni 

Unable m paaa- 
siraam ciT uri^ie 

Sympaihfeik: 
a-iia^encK (kmEifS 

u'tihrfll tone) 

P ha n-Drydiwi 1 am in b 

lu-aerunL-ccpIoi 

ijrftagdriaL) 

lifi, 1 1 .2 Tliv NUddur uivJ d-ru^ 

mhk+i alk-CI uririEMkrfi. TtW fjroevn-iaT 

unruliuii b hn»u|iKl u!h«ui hj pir^y 

mpilhd-ii <l imutili«:«n nf Lhr dclrusa:*! 


itiwXft und Iritllbilitin CirjympaibrtleianeiCi IlMlirtthAdlMMIIl tfiuftGkLJUfrtki IJic Madder lo ran tract ;md empty through ihc nLoxed nthuL 

wiir!! ik hkdckf Ills* ihe lyrtperfwik ncnwiit lyun to Bcike. malwawilw# tfiiulKfKt by the urctlm the ptraiyftVvilvflte q«m in 

the clarmif mwctc io relax wkL the Mad*f ip in 


Drugs acting on f/ie eye 

Aniimotfbdal «ind ajiti-inHunroatcuy ipms tan K" applied 
tqwaliy lo the eye in Che Ibra of drops or otntmenH Local 
fliufllhetks i:an also be Ibrnu haled for topical application 
to tbc eye. Other drug* with actions on ihe eye include the 
toll raving; 

Mytfri&liG# and eye top teg its 


Drugs used «r? ikeraTocon/uncf^te sicca fd&y 
aye; 

IbMC j i:frl;ict: Ehc tear' If fan, whk.il is deficiem in [his talildk 
Lion. drops are the itnueit (ajnrunonJy used ani- 

fict&l lea is. A naculyilit. jtoEjtfcysE* 1 ^, may ic Ix.'iw.Tic.ial 
^hen ihc te-jr* are pjLrtkubrty mucoid and viflctru^ Para- 
v^mpatlwffliinK ric-H (/iMicvar J pitfM > t <id mini sle red by mouth may 
Mimohite lacrimul secret!on in w&me tiiw. 


The* diJu.ii: ilh: pupal (mydriasis] and reduce spasm in Lhe 
dJiarv muscle. EjtampLcs: uiiimtuseaririie asmt 1 *. atropine r 



Drugs used in the treatment of glaucoma (raised 
intraocular pressure} 


Mk)d« con slricl the pupil and ihijs upen ilw dr-juiaue angle 
lor ocuLv fluid. Urup whw;h mimic fftinmlniimii of the para¬ 
sympathetic nerve supply les iIk 1 eye ipurusjmiijibmriiiiwth-vj 


have this effwE, Example: pitwmpw . 

Curhcinie anbydrav Einslubii<irs will reduce the fotrtmtion of 
aqueous humour. Eiaaiplte" dprzvitmuk i given iopkaMjO, 


dH^flfeafufe Itfixen nnilly). 


Drugs acting on the ear 

Tnpical preparjlpilns irtHiLiun inp Lan I mn-jrohial, £( |p-p;i.rdLS~j- 
IililIl 8 and iiuli-inilijiililuilory ugC'iLLs are all available. 
Sehcihtii/s 1.L1SM1IVL! Wax aiLd dcutise the ear tan.il. Mu its 
ililluTL'cil preparations me available uuri£ SOtVHlbS s-udi as 

Mputkn* s*r ptupyktr* giyr&I and uworpocating fwffjolr arid 

ujkl itdlrrilr *«■«/ 

■ 

Drugs acting on the skin 

The skin can be trailed with drugs given orally *ir ptireiUl- 
enlEy, whidi reach Cfae skin via its blood vnppiy. or by i«pi- 
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ml ipf>Iication of preparations of drug* directly to ibe 


affected ;inrj. Topical drugs arc miudly formulated « 
creams, mnimLnus. lotions* powdcre, sliampoM or sprajfs. 
The vehicle' ur hue of obese may be idfwl to suit the 
type tit' lesion and location being ireeled, as described 
later, The uciixe drugs contained in sulIi preparations may 
be imUhiicLyrial-fc. ccloparatitiddes »t jinLi dnJltainmatciy 
ugenlw DlUflP whidi have nol ten tti*ntioMd clsew here 
which art u!*sd for disorders- cl' the stsn jpclude Ik MLow- 


i ny:: 


* kcnatnlviies whidi loosen the horny layer of (lie cpi- 
derm is cniusing it to separate away f™n rirt dwpw 
epidermis. Ivs^unples! f*rrii&yi pcf&xidc. safei'/pe i* , r. , A 

* A>lrinj{rtiiv pruCipi i;i io procesn on the qirfaeu <>l the shin 
co produce a pnotectiut exiling Examples- - swr 
enAomnv. 

* DisInfrctinlN in ik correct corecntridwi can be Used 
topically to desinae the skin and chemically dfeCfljy sur¬ 
face bocteri#- Example: chforhtxkfnie g-iWfYuw-Tr. 

» Eflvfliiil fully Lirids mu given orally to animals and have 
p.iUnii;d iurii^nfhrrtuTUHmy properties wiEH * 0 *M evi¬ 
dence of beneficial effects in inflammatory skin L-H.mdi- 
lions, Ii.sanfcpLeii ilfiMf (GLAJ. tKtwrpfnfaMXc 

acid <EPA). There *« many proprieUiry preparation* 
availabk containing the* essential Fatty indi, some of 
which alw can la in viiairitiks and mineraU 


Drugs affecting nutrition and body fluids 

Electrolyte and water replacement solutions 
(crystalloid fluids} 

The-*? lire sued to trcul animals sulfirnnK frtwn dehydration. 
(Iml neb yd re I Ion Mtlii[i*nw conns! of rtPkiurei of Mxlimn. 
pnia^mm, chloride ions and an anion w inds is metabolised 
by eBic liver to form bicarbonate ivy. d|rate). In addition, 
jjucose and amino -acids such i«s jlyrira are included, nos 
ter nutritional purposes. bul because they help the transport 
of udirnvi and water across the pul wall and into the Wood- 
train. Parenteral solution* are used io replace fluid losses 
in cases where I he oral route ms iBiisiiiiahle and a psarcnteral 
route (usually intravenous route) is eho«iL The composi¬ 
tion of llu; fluid used depends nn the type of losam sustained. 
For example, replacement of cviTibudlulur fluid velum 
require* a fluid with phamu hMBVL naliLin of sodium 
(about 140 marm-l I). When parenteral fluids are (hen in 
mwUtfflPI hydration in an animal that is un-nbk to drink, 
fluids whidi are much lower in sodium -lire more appropri- 
ale. l&uLuflid iy of such fluids- is maintained by the addilion 
oI glucose ic.g. 4 ** glucose and 0 \#% ^xhurn chtnndir). 
t uiKTatraU’d addltires such os polnstium chloride, uJudfiM 
tikitme motiohydiraie) and sodium bioarbonart are avail- 
able for addition to commercially available fluid* m? that the 
composition of the fluid cam he adjusted in mil iSte require* 
meiLLs of ihc anintiil being Healed. Ntrtrteill solutioris are 


Available to provide nutrition by the intravenous route ipur- 
entercd nuiriliMip. They consist of conoefiUnsled snluLtons of 


(litnKte ui crikubiidtis of lipid to provide calorie* and aanino 
S ndds. They should only be administered through ihra jugular 
vein as ilw.’ risk trf phlebitis and inEedim when given 
through li snuill peripheral vein is high. 

Hyperliinic uili*$ fe.g. 7.W4 sodium chlontie) is u special 
type of crystalloid flLiid used in the Urea Intent of hypnvuLie- 


mic anvf cndotOKAWic shock. Snail volumes ire given lor 
the phanmacokpical cITccl this lias on cardiac oulpd -nwl 
arterial blood- prtvdtire- Volume rcplacemeru with ctm-ven - 
tioful isotonic cryflalWd fluid* nr colloids I see below i 
should still form part of the (rtaivoent of such patients. 


Plasma substitutes 

Pliisma siiMiiiulM. are larf^iinlecubpweifhi culhiirh in 
nluLiMl which are retained in the circulalkin father than 
leaving capillaries a ltd dihlribuling into llus whole extracellu¬ 
lar fhnd volume {as is Ok case with crynalLorid lluidsy TIlux, a 
snuillci volume of such colloid pfcparetiom will restore iIk- 
Circuiting fluid volume in an animal wffcrvttg from haeinor- 
rha(ie shock wtKiicompared with Ihc volume nt rcpbieement 
CTyFUtiold sqlutinu required. Example: gifotin, 


Blood substitutes 


A recent addition in iIhj puretiteral fluids avaibJbk- lor use in 
vctcriiuuy pnetitt is s product that is both ,i colloid -ind has 
osygen carrying apKity Si is a croa-s-linkcd bovine biierno- 
gLobin solution culled 0,Tr^at»n (Byupure Corp.l which can 
be used for anirn-iils requiring oxygL-n-^arfying capacity. 
Indications for iLs use btelvde amic MlkkI lessor haemolytic 
crises where ll source of crnsf-m^iehed bduud. is not availa ble. 


Vitamins and minerals 

These can be used a* supplemcnls for sick iirwl debilitated 
animals, mul. as such, would be reg-nrded u medicifiW. 
Nurriliuul delkiencies may occur bu4 u.re uncummon in 
[he doc and CaL rwwuldys with the use of commercial pel 
IckxIs. Spedtle bidicatiom- for -n sunenl would be eelampsuL 
m vI hl* hiiL-li where vc/iciitm gtuMmfe would be prtl mira- 
venoudy. Phyioti^iidiafit (vitunun. Kp is ihc specific unli* 
dote 1 Eo wdilann pO is Lining. 


and 

Vaedlnes are given to animats to stimuli! te irrtmunicy against 
ail anfcclious disease (e,g. canine disUrttpCf). fc IT*tf body 
re*ponds to antigens in the vaccine and Lite inimumLy pro¬ 
duced is termed active immunity, lire rwfiim of 

living organisms of a slightly dilfereul strinn From ilmi 
which causes [he milu-reil disease making ihum niHi.-pa[hi^ 
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genic (no feigns of disc-usc retuli} but Mill able to %iiiriuhii l* ;i 
protective immune frapome. The organisms in live valine* 
nwi]lfptjf i ns-ide the host after udrmnisSruLion and sci mutate a 

loflg-kriillg ilMIIUhi* response, linctivate fftedus L£m,l.jnn 

sufficient antigen In stimutate m immune t npo aa and mi 
ronJlrplicaiiDH of the nrgaim-m in question is possible fol low¬ 
ing ad minrsl ration of un \m£\ i*ii led viffdnc. To^dik I'u.g. 
Ti'iama frjfriAi/} are forms nf i.n;u:Livue( r > d vaccines where \.u\- 
iras produced by organ Sum* hftv* been extracted and heat' 
treated to render ifntin (mimfera. Inactivated vaniafs 
usually contain adjuvant* vuch a* aluminium hydroxide nr 
mineral nil which help in enhance the immune espouse io 
Lhe anligtftt in the vaccine which is generally mtf as kmg* 
laiiing ms ih;u nhrarned with live vaccines. Ait aun^innnir, 

vamuL* is prepared from rmilcrial CO I lev ltd from a.ra indivi¬ 
dual aninkal for admiini*tTiiLk>n to the same animal. 

Immuaiogtabulins (antibodies. antisera can he adminis- 

lefL-d Lu anim^ik hi confer pfl^bt linn iuiijE v Example: U'M- 

nw.\ Gnjjrfftrfa. Then consist of serum containing; aniihcKJies 
raised in another animal (usually of lhe same spedes), They 
•can have a neutralising effect on the organism or (oxin in 
quesdnu and ! he re fore give sum u NiiinediatL 1 pretortion in 
Lhe face of infection. Passive inrun unity only persists for 
about 3 week 5 *- 

A pnlyviilent immunoglobulin raised against the tirnm- 
n^galive outer cell membrane t liptipolyKitcchii ni.ii . 1 ^ k 
aulhori^d for use Ln dogs. This form. ckf passive immumly 
can he useful in protecting annuals at risk of developing 
seplic shock le.g. puppies with parvovirus or Niche* with 
Mvutrflk 


Formulation and administration of drugs 

Systemicaify admtnister&d drugs 

it a drug cun not he applied locally (topically l l# Ghe vile at 
which Us aeiiLin is desired, il must firsi be administered in 
sulIi. a way ttau in is nhsnrbed into the blood circulation 
(a\ i *t*mkally> I'mm which il dhfrriburtov lo the place in the 
twly wliere it ucK The r;i!e ind cxlent of absolution of the 
drug? ftxvw iu sue of adininistnilioTi will depend upon its 
route of udmimstruiion and (he physical and chemical 
form io which it u administered -I we below.i, The body 
gets fid of idimimite^ the drug hy converting it into il -dif- 
ferern chemical crimpmnwl by ;i process of metaboliBii fol¬ 
lowed by CJUteLiou of the drug from (he hd) 1 , l he Iiver is 
the miijhM lul.iii where drug lUL'ialMiJism occurs ;imi excre¬ 
tion of Ehe dine itself lu uf its rnulabolik's i*. ml a I lie bile nr 
urine. Some volatile u^eiLU are excruLed fr-;■ in the hudy vi;i 
the reapinlory uaet. 

Oral preparations 

AdrliiniNtriiliciiL ol medieine* is cuvtred in ( hapler i h 
Obsyen aCuin and C'are «f the hiCienb 


IM 



bka.- 11^ pIh% iili ffHUHInflim lime-^ur^ fort "l^pkul" dru|j 

iuiJkiwinji: ic% fdminltltilkHl b\" LTiLrimiewaiUr mkeinwi ^j\ft, mLravc- 
iwLta ifiKei-HiiL irV k. HulvulaocLius inicdidn tSl'l inj nr.^| udrrunislrii* 

lic-jj. 


i’he oral route is the rtn.>sc convenient route for many 
drug*!, ys^.3 in small animal veterinary praciice as owners 
can dewe iheiT own pets £1 hotuc. Thtrre are a number cur 
pr4?hterns wjib oral dosing, however, which are listed 
below; 

* Tlis ahwirpiion of the drug friui'i lIuu e.ui min ihe hlo*>d 
^la'am is often slower and less complete than when drugs 
are iniecivd Igiv-en by a parcntcrul route. Fig- l2 r J), ft 
may Uikc lime for a tablet to dissolve mud release ils 
content*; snmv drugs are absorbed pnotarily nn ill? 
smiilS intestine rather than the sscwinaeli and so their 
absorption only occurs onee thf sLnmach implies, 

■ If the animal as vmuting, the oral route is noL reliable. 
Some drugs urc uaniublv m gtii*lTic add or ure destroyed 
by ihe enzymes of tltc gui,, w,i the orul roulc cunncd be 
used (e.g. pcmieilliaL O, ansuluni, 

■ Some drugs are broken duwn v^ry rapidly and eflkiensly 
in the liver alter ab^Lirpiiun fi\>m thu yui and so do no-t 
reach the general eirLubiiun (L*.g t ligncKeune. glyceryl tri- 
nitrate^ or a higher d m»i is TL'nuirvd w-hen Ihe drug is 
given orally (c.g. prapraiwlol). 

* iood in the gahtroiraesLinul tract nmy uflcct I he ubsorp- 
Lion of the drag by delaying iu imiry mtu the HUhhI 

rv sm te.g, digoxin? or reduetng rite uimhuiiL <sf the 
drug uhsnrhed (e.g, ampiciLlinj. In oilier easts, fully 
Umd helps (he absorplio-n of some drugs across the gut 
wall (e.g. pmfulvin. lufenuroii or mildaiH]. 

* S4?ntc drugs nre nut absorbed when given orally and 
remain in the pturiiUbMiDil tract, They can be used us 
a form of focal therapy hm will nut have systemic effects 
(e.g. neomycin can he used orally to (real enteric infec¬ 
tions but not urinary trad inlTtiinnsf. 

7 "SblBlS Many oral medicaliLUls are in lhe Inrrri *A ta¬ 
blets containing the ucLixe drug and some men angreiiienis 
i hinder und cxcipieitLs? which bind the eumpTes^d rnuiss 
together. Tablets may be coaled for ;j number of iimnt 
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* Tu proiecr Lhe lubkc fram the aimosplicre.. particularly 

nMusliire. 

* Ui Lld;n disiiucgruEicin of Ik labkl and so prated the 
iicLi-ve drug Ihn ilk: icidk environment ahk stomach 
nr in protect the stomal from irrilanl cfiklE of ihe drug 
(INS- aspirin). 

* To hide the biik-i laste of the dru.e and bd facilitate dew¬ 
ing fe.g,. arythnoniyan). 

(riindiiu u up labler^ will destroy I he properties which the 
outer layers- of the tabid provide. Before I his nuniart is 
rwomuiended or undertaken it is imporlanl io check with 
lHlt vnanufuciurer tlioi such action cun be taken with on I 
jittering ilk: properties of the medication. Some tablet* are 
sen red m fad 1 plate breaking them m half for dosing, 

Capsules ot hv r lk;lI ijioJii.j1iu]|> are formulated as 

capsules which cgniallft riihef powder or granules. Tlte 
outer ea%■_! nl i he capsule n made ol hard gelatin -a rad 
ciwne* in iwo halves which shrt together. The outer ease 
pn!¥fnlA the drug, which may have a taller taste. contact- 
i rig Lht nr.il i ilucumii. Spate capsule formulations of drugs 
ccmijim granules of differing sires and eoraposition which 
will! dpmilv-e :ll different rues and so provide a sustained 
release til drug from the gflilToinfcwtiiiflJ trad leg. slow- 
rclca^e formulations of Thtophyttutg or dilfiazimY This re- 
Lliu.es the frequency of dosing required. The rate of release 
of an iiLiivL- druje from these formulations will vary he- 
Iwufiu species depending on the condition# wilhin the gas* 
ifointestinaL tract and its rate of transit ih rough the Inuct. 
EmpirfeaJ use of stow-rdeasc I'omvuknUDUN manfufaclured 
for human u bc io dogs and cats could lead to problems of 
poor absarpiiofi (and there fore lack of effect > or too rapid 
absorption land therefore loucity). 

Mixtures Liquid nuedieiiti&n lor mixtures) can be given 
by mouth Lind may contain like drug Lu-iiipktdy in solution 
if h is freely sol uhlc lit in suspension if it is insoluble (e.g. 
kcitilifi in water U Suspensions require thorough nigging be- 
lore do-ung and should always he labelled with the iiffitruc- 
Lioit: 'Skkjfl well before use'. 

* Syrupi'Jhieius drugs eojUuincd in a concentrated sugar 

bo hi Inn. 

* EmuDslon a mixture of two immiscible liquids. 


Pa renters: preparations 

Stric-Lly speaking ;i parenteral route of admindsln.it!oo 
means ary mule other than the oral route. It is generally 
taken <o mean routes by which drugs are injected inlo the 
body of an animal, A ll pnfiaTnLkms far parenteral use must, 
therefore, he sterile and pyrugen free. The mu«t ctimmifert 
routes of injection nf drugs m snuill animal practice are: 

■ InlTavenims diteCEly itilo wen HA fcliKMl. 

* Intramuscular inlo musvcuku I issue. usually of the leg lit 
back, 

* Suhculjnteuus into ilk: lifaue henealh the skin. 


OeeusiovKilly Elie ini ru peritonea I route of injeeiion is used, 
pmlkiifairly in small rodents. I be pcdtencal membrane pro¬ 
vides ;l Ljirire surluee area lor >.li lie ahsLirptioil. 

hfSr&Y&nQtJS fOUH? The infrj>r™iK muir wilt pro¬ 
vide (he f-iistesE disiribuLi^n liI ihu drug to iLs site of aeiioii 
that is possible sirtee ihe drug is pbleed dirueily into die 
triDodslream. The peiik pbismii CQfkwnlftiEiftfl of the drug 
atfhjpred is higher dwwl c;m he aelneveLl by ;iny nLhei umlV 
bill th£ drug cnne^nLralinn uflen dttfiCSLVL-i rjfndly (de¬ 
pend ing on ihe rate at which ihe body nuicabolbea and cjl- 

eretes Ihe clruuj as uhsnrplion of 1 lie drug from tilLe site of 
a-ilmin isi nil ion lv iu,s.lan iane<ius anti duci run etwiLmae 
over ..i period of lime as is ihe case feu the nnil rouLe nibd 
oilier peaaiEcnl routes (Fag. IT3), 

Prcparulions for iQlnnraHnis use noual he Inic sckIuHohs 
where the drug to be administered is dhokd in sLenle 
water (uqunus KilutiMj or iiTunhe-r iypt of sliIvcoe. Ji is 
imponani to make any imravenoyis Injections sUiw Iy as a 
rapid (holin) iitjeeiiori vun result in a very high lsnicl’ii tril¬ 
lion of (lie drug l or s^dvenM ttftChiitg tin! heart lm bffliiri and 
GHusing detrimtflUid dTtels. Suspensmns of times eaniiol be 
administered inEni¥cnous1y as ihe parudes in a suspension 
may Mock capillaries in ihe lunjis eausing death. 

Drygg which may he inrilanl lo the l issues sltnuld preier- 
nblv he administered by the iulrnventjus mule as i he drug is 

rapidly removed and diluted in ibe orL-uLiigng MoocLfif the 

lmeelrnn is made slowlyIf imtant drugs Lire given (e.g. 
uKlium ihmpenlime, viiKTUdine) il in irnpmtaiil LO CiksithJ 
Ih;il Ihe iiLjeulioiL is igdecd made IlktO the Vein. Accidental 
in jection into the imnite urouud 1'hff vein IperivuseuLrr iaijee- 

S 

lion) may orate tevtre dWMge. 

tntranKIBGtiiaf route imranramdar tgjretmi of 

drugs- may be more convenient for te&s CDopeimtivc pa* 
lients 4ind drug^s in suspension can be given by this route. 
After inserting the needle into u muscle lo make the injec¬ 
tion. il i-v imporlanl to draw- back on (he syriugp to ensure 
that Ihe lip of Ihe needle is not in n blood vessel wilhin 
the muscle r 

InlraimKuhr injecliort may be painful; the severity of 
the pain depends cm the volume of ihe injcirlion. ihe vine- 
osiiy of the material being .injected and ihe dwmkgl milurt 
of I he eomp^mnLl i bnw imEan l i| is I n |he tissue)- E lk: drug 

dilTirses from ihe injection site by dissolving in the liteue 
fluid surround inf! ihe muscle cells and is then absorbed 
into the blood capillaries and lymphilkt supplying the 
muscle. 

Sutxuf&n&QUE route SubemaiKwiB tej^ewits can 

he made into any urea <gf iIk: hndy where (here IS loose 
skm nviully QVtr Ihe ivjlL nr haelc, I'lirrmalaliinns of 
drugs fur subcuEanecNUs irijeL'liou slvnuhi he apprii vmulely 
id blond pit jithJ KIuikL lluid! lortirily. and should not he 
irritant ■or L-duse vasutrouvln^tion ;is I hi -- will impede I lie 
uthsorpliion of the dine ukLu Ibe hjutKLslre-jrn. Larger 
Volumes caai lie ailnfcinisleredi hy the subcutaneous route 
rather than by ihe uiiraitiu.scuJar ncHiLe. 
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Absorption rates In general, she rate c»f ibocrpUDu 

cif drugs, given by Mw intramuscular niulc is Euler Chun 
those given b_v ihu whcutaffeow rc^iLic since muscle rc- 
ohvh d larger htiKKl mppK than subcutancoui tissue 
(F|g. I2.S)„ Howtf, the plivsKiil and dmial proper¬ 
ties of Lhe drug formulaikm affect lhe rale of abeorplion 
From bolh of Lhe™.- site*. Rumuiiiiii.nu of drugs e-jui be 
produced which contain a LuinhanaLmn ill dpCfeftni salts 
of the same drug, one of which a highly snluhk; (g ji. Mi¬ 
di urn sjJe of penicillin Gj and st> rapidly absorbed (mm 
iIk- intramuscular injection she. another ^hkh b more 
slowly absorbed le.g. procaine uLi of penttiJIin C) uod a 
third which b abmrhod wery slowly indeed because of its 

CAEfCineh k«w solubility |e.g:. ben/iiLhinL -sail of penicillin 

G>. Th is principle is used io produce long-acting nyet- 
lioiii of drugs which an sonwtimM uuILd Jr/wr jutjww 
fMW. lusulin is j bo prepared in diftimul physical forms 
which give different time to mud of acikm and duraiicm 
of cVTeet harfd on the speed of absorption of insulin 
from Uu injection site. Sunk; tormutiiiauj of insulin 
(proioniiiK /.inc insulin or ijuuliit anc xu.frpjiixii.HL) may 
have a duration of ULliuO which aiILLku Lhcm ill iiaMt for 
once daily administration whrtfcua lK iller formula I icnvi 
ilsophanc insulin) haw a shorter duration of action such 
that two injections per day may be nuLu-isiin,-. j’mpj’cnii'-T 
are an flftnanc example- of a depot preparation when a 
snail disc or cyli ndcr of ndilvdy insulubte drug (often a 
hormone) is inserted beneath the skin in a sterile manner 
using u spocnl micciion device. The drug mn I hen be re¬ 
leased over an emended period of time preventing the 
need for repealed adrabiislratiaffi. 

Other injection sites Other tiMa of injection of 

drugs include 

w hilruik'rH7ctf - iihUi I he dermis f jtlgTgv Igxlinji, in dogs), 

* trtlrp•arlizvfar - iuUi a joint cavily. 

* Ittlruikti i/i 1 — inift I lie cefclwLispiik;il Elaal (cnntja-U media 
fi3T lEiyctiigi apliy. iIih-T'jjV-LiEk: a gun Is AjK mil given by I his 

route in veterinary iHdicweJi 

-■ EpidutitI — iilEu- Chi_- VLTLfbntl CdlUJ uu 1 Sid l 1 lhc dural cnuL- 

ter 4 used to pB’ud uce spinal analgesia when Jl»cliI anaes¬ 
thetics an injected}. 

* ItHM/Wiluttedl HIE& iJfct ubdinniOu.! CAVIty. 

* SithermJhiu^iwJ - undtr Hie conjunct LvaL merntwanc of 
the ryiL 

Hksc are all forms of local therapy as the mjccLion site is ihc 
site uL which ihc drug is desired lo produce ila rffecL 


Other ways of administering drugs to 
produce systemic effects 

Jjr/h-j/erjjVAJF u-f drugs iiiLu the respiraiory ifucE is a lutaus of 
supplying drugs Lu this sice of the body and for drugs la lx- 
uhsorhed mlo llhLoudhtreuibi (e.g. gaseous aujesitietiesk 
l a omiii]aii<M3 of drugs fur inhukiiuifl i> imire ditlieuJt fur 


adminbCralion 10 UumesEie unimati ihun tu irian» whe-ie 
in'h,i]:iti‘.Ma \-> a common way of admlrthtering drugs nich 
mb brouehodilaloM. in sume universiLy hospitu-ls, drujis in 
solulkui can be pand uvs-d in a very line unit of liquid dro- 
plcts which 4iic inhaled by the uumal. This process is tiilletl 

and has obvious suleCy uliplieulions fur lhc 

operators (sec* below). 

I>nijs can he absorbed aurou other mucous meinlfwunes 
of 1 he body Jind produce syslffnie effects. For evninple, des« 
rnoprecnr is supplied in ilic form of drops., which in m;m are 
mslilled into Lhe nose. 9n tlie dog. ll is more cunveiiieuL lo 
place these drops into the conjunctival sue. Absorption of 
lhe drug from this hie inlo the bloodstream cocun und ihc 
systemic effects (anlfdmrctic aclion} became L-vidcni. As cbis 
drug is a peptide Ismail protdnk its abiorptfon FoUowrug 
oral adminhtnition is reduced by enzymic bfcakdown of lhe 
drug within the fHAreumjeatiaaL tract 

Some dnip arc able to penetrate Lhe skin and so be 
ubtorbed frort the surface of the skin und have systemic 
effeds, An example used in EuulL-anima] medicine is the 
niimvjsndilaton glycery] in nil rate This drug cannot he 
given by lhe oral route us it is removed w effcenvely by 
lhe liver The drganvvphosphute insccEicide. fenchion. is 
aiKUher example of a dm# which, when supplied to a discrete 
area of skin, is absorbed mto the bloodstream and distrib¬ 
uted sysiuiiuL-jlIy. 


Topically administered drugs 

Topical preparation* art applied directly to iIil- die iit 
which iIke drug is requiiod. The iucmI L-^mnimi silts to hu 
treated Lopic-iilEy in smaEI-anani;iJ nedkiu are tht skm eyes 
<ind cars, Enemas could be considered a fonn of topical 
therapy where fluids are infused into the reel urn to soften 
llwr' faecal ntus. In- lurge-nnimal practice^ topical appbea- 
ikHir! of drug* are tft lhe rtarnmniy gliirHl {uftramammory 
pfspcinttirm i) F lhe vpjpn* and uterus frewiwJ iH^ww/roriffj 
■tt pc"5wrf,T>. 11 11 important lo rertnember I hii I drugs can 
(St iihviirbLd aLTiisi- muenus munihriirK-'s iind even intact 
skuh - parliuukirly Lliugs lh;iL ;iru hpw.9 su|uh|^ I such - is 
LX7iliL'LKiCLi , Liijdsj - a i ilI slf lIil'm; lI rugs slimild nut he 
as^uiiiLxi lO hu WSlJlouE sysLuenit: cIIlvLs. 

Ex.;i triples of tort’llUlulKKiis uf lupic;il prApatUEtOUi inL’ludL p : 

+ Cmma - semi-sobd anudsions of oil or fai, and watef 
^w liieli usually contains tJte drug). They spread easily 
without friction and penetrate the outer layers of the 
skin, particularly if die tot used Is lanolin. Water-soluble 
drags are more active in cream* Lhan in ointments, 

■ r'Jwuufoirrj scmi-Eolid greasy, insoluble in water and lhc 
drags are pmcnl in ■ base of was or tot (usually petro- 
kum jdlyi. They are ntm-poKEFaling wtd more occlusive 
I him irTe»Lm^ and are most niitaHe for dry chronic lesitro. 

■ pfwrdFrx I ineJy divided piivderx for applicaLiOn 
Ni Lhe skin euuiiiiriing usuulLv actopanaiticidei or anti- 
bflCLcriulxr 
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HfatioMp pm’dm applied to ihc skin as .1 suspension 
after mixing with -a huge tpiaJicily of water. The animal if 
then d r lolI by warmth laving: the powder in the cat (i.c. 
ii is not rinsed off). 


jLr.iftoflj - Liquid preparations which consist of saluticHis 
uf live drugs in waiter (e.g. calami™.* lotion). 
jH/<wftrtafc*df lAun^Dfls aqueous solutions or snsfKnsions 
nf drugs which have 4 detergent bfl44 which gjvts good 
penetration of the coat. Shampoos are left in coniaei wish 
1 lie skin for the recommended period of umc and. then 

rimed off iliomughly. 

,4rr&jvi jpmyx - a way of applying liquid solutions or 
suspensions of drugs in line dropkl form. Hue liquid is 
packaged in a metal oLiiiuiiner under pressure and press¬ 
ing ihc nozzle of 1 hr eoniabwr causes- llte liquid to he 

expelled. 

J5jr rm-ihi uitimi can he in (he form of omEincnls Or drops. 
Ophthalmic oinjUnents (end to be more Liquid (titan the 
ointments described above 1 . hiving a soft purtfRn has*, 
and when applied to the surface of the cornea they melt 
in f&itrt a lhIn Him which covers the whole surface of ilw 


eye. Rye drops ate aqueous sohrLions of drugs for imviilhi- 
lion Ui the eye. In general, drops lend to beshorter acting 
than ouitmtnls and require more frequent apfrikitiefl. 
liotji forms of medication should he slcrilc and, onee 
npeibed, sluniftd Lie stored only for the length of lime 
return men tied by (lie manufacturers. 


Calculations of drug dosages 

The mponiHbihly for ensuring ihat the etureci dosage of 
drug is administered I* an animal under their care lies 
with the veterinary s-urgeem in charge of the case. 
However, wteriiwry nurses shun Id utalcisLand how to ■_ a I- 
eu late dosagea of drugs 


Weights, volumes and concentration 

The active ingredtenEs in the prepataiiori of a drug is 
express! m terms of its weight. I he siuiidard anils for 
weight lire kilograms (k|J, s?ntm (g), raPLigrains (mg) and 
rakrcigrams (no abbrevfeitiffli iiicd). These weights are 
refuted m follows 


I kiloL'i;im (kg) ■ I tMJO guchs 


L gram I jsl = I CViti milligrams 
I milligram frag) = 1000vnicrogrnim 


If ilie weight rduie^ to a cablet or capsule, then each Ublel 
or dpuile conhiDS the sluied weight of active drug. 
When mnskhring liquid formulations of drugs (EohitionF 
or suspensions), the weigh! of active drug is related lo 11 
unit of volume of the suspension or solution, Sundiurd 
units of volume include litres (It and millilitres (ml) w hen? 


] | = KITH 1 ml, Soine drugs are relatively unstable in solution 
and w arc wpplifrl mu solid in a vial and the solvent (often 
waSer for injection) suppled separately. The drug is recon¬ 
stituted by adding the solveni to lIil- rial.. Unless-all (lie drug 
is used immediately,. il impm-umi to write on (he vial the 
conceal ration of I he solution Gf the drug you hove just made 
I usually in terms of milligrams ul drug per millilitre of solu¬ 
tion! and the date on which *i was .f^eottstifuted. The reran- 
ftilutcd drug may K 1 stable if kept in the refrigerator Tor 
several days, so it is important to know die eoneentration 
of the rafutbon which has been made, 


Percentage solutions 

Another way of e^prussnag die conanintion of a drug in 
solution as m a percencaye of weight (a I or the drug pcr 
volume of solution iw/vy If I g of 1 he active drug h dis¬ 
solved min a E0L1 1 vnhame of MKt nil this produces a i% 
solution If Ihi-. fundamsn*tiJI fact ia remembered, pereertage 

’uihidnni run III ncudily oiBverCed ml 11 eniiti'iil raliiHls in (triil^ 
dif m il li|i. ram ^ |nr 1 n L11 i I it r L 1 TAfNL-h ii usually u I'lLi'iV ■_ ■ 'i\\ c- 

nienL form when il niMi IO caLcvLaiing dosages. 


Exceptions lo standard weights and 
volumes 

Some drugs. suL'h m insulin, oeyiodn and heparin, are 
esSraJCl»d Inun annual tissues and are niM pfudiiccd ill a 
complelely pure fortfil, The ocmcetitralicMii of the drag in die 
product is LleienrmiL’Ll hv its effect in a Laboratory Lest 
sys(em fhioqxsaj 1 ) agamsL an International standard. In 
most coks. die eunLifiLlrdliiin u-f suell preparalionfl is 
given in icnns of ime-fnational uniis (i.u.) or simply units 
per Htsnvdard volume (unully p^r mill iUit^>. Su_ for exam¬ 
ple. all formu-lutions of hsiilim for human use are produced 
at a concenlrdCion of 100 units ml Thcrt is now m iuoilm 

prepiiTiiljon Licensed fc>r veteiiaary use in Lhb eounlry 
which eimiaiiis iu-i-ulm ai a eoArafllfatHLi of 4i.i i.iLi’rnl. 

Insulin b udminiftered using spedal syiirnge* which an? 
jniduiited in unils rjllier lluni 111 rliillilities. Il is intpnrLant 
lo use a 4d unit syTfrtjp for msulin of cLiiieentruiiChiL 4(1 
anilv ml and a I(Kl unit syTinge lor insulin preparaliilfis 

of LOO units ml, 


Dosages 

Drug dosage rates-are uuually expies^l in lemis of weigh! 
■of drug per weight of Ihc animal to he dosed (most oftim m 
milligramSi of drug per kje bodryweighi of (he 41 aim. ft. Some 
drugs (particuhfly (hose used lor ciimrir chemotiicrapy) aft 
■dosed on 4 i weigh 1 of drag p?r body Miffuee an?;i (milligram 

per M|uan? ineI re hmly surliiee irrea). t 'onvcTsinn l IuitCs are 
in aila hi? whkh eise hudy surface areu I mm 11 il animals 
wcii'hi in kiki^nims. I tie wnrkLal «uemp|es will ilBustra(e 
some nr IHmi principles m ealenlattoO of dosages. 
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EXAMPIE r 

You are asked to dispense enrofloxacin tablets Tor a 
dog weighing! 20 kg at a dose rale of 2.5 mgVtog twice 
da. ly for 7 days. The drug comes in tablel sues ol 15. 
SO and 150 mgi. Which 1 ablet sizes would be mo si 
appropriate, how many tablets would you dlspwsa 
and whai instructions fm dosing would you give to 
in# owner? 

Amount of drug required (mg) 

= dos^ (mg/kg) x &cdyw&ighl; in kg 

a 2.5 (mgftg) x 20 (kg) 
sr 50 mg 

Thus, the most appropriate tebteE s.ze to use would 
be bO mg and Ihe Owners Should be instructed lo give 
one tablet twice a day (or 7 days. The number of 
tablets required will be 14. 


EXAMPLE 2 

A 6 kg miniature poodle requires digoaih for 
treatment of congestive heart failure The dose rale 
required is 0=01 viKjfrg each day which should be 
divided into two equal doses (0,01 mgrikgi divided 
twice daily). The tablet size® available arc 62,5, 125 
and 250 micrograms Whai labiet size would you 
use, whai would your dosing instructions to the 
owners bo and tow many tablets would you dispense 
for a 30’day course -7 

Defy dose required (mg) 

= dose (mg/kg) * bodyweighi in kg 

= 0.01 img/ftg) x 6 (kg) — 0.06 mg 

To convert milligrams lo mcfograms multiply by 
1000 : 

Thus 0.05 mg = 0.05 x 1000 micrograms 

= 60 micrograms 

This dose should be divided inlo two equal daily 
doses, so each dose should contain: 

60/2 micrograms = 30 micrograms 

Thus, mu must appfoprialft tabtat $&& to use would 
be ihe e£-5 microgram tables, ana the owners 
ghguld be irsstojeted to give hail a labiet every 12 

bearing before iloed. For a e cru's* of 30 days ihe 
owners would require $Q labels. 

^^I—— 1 . - 1 ^— 


VPS FOP CALCULATIONS 
(a) Please note that it is important to be sure of Che 
poaHJpn erf ine tocirti^l point in all drug e&tajla- 
liona, so always write 0 01 rather than simply . 01 
ip) In addition, ihe dose required in Example 2 is 
slightly lower than the convenient tablet slzo 
Digoxin is a drug with a lower therapeulic Index 
and care should to taken not Co overdose an 
animal. In this case the inaccuracy was deemed 
m Small as to be of no consequence but judge¬ 
ment should always be made by the veterinary 
surgeon in charge ol Ihe 

(c) In dosing with dlgohin, loud Can interfere with the 
rate of absorption of dlgoxirt Irom Ihe gut, so an 
instruction to give ihe medication before meals Is 
important. 

(d> In Example 2 Ihe Hotel daily dose rate wb$ given 
and had to to divided Inte IwO equal doses. An 
□Ifemartsve way of expt&ssirig this would be to 
say the dose required is 0 006 mgykg to be 
given twice daily, wtoh was the way Ihe dose 
rate in Example 1 was expressed. 


-——- 

EXAMPLE 3 

For infection, you eie given a drug in, solution which is 
7,5% WfV. The dose required for ihe dog you are 
treating is lOrrtgVkg and the dog weighs 18 kg What 
VQ*Umo Of the drug should to given te 1h#3 dog by 

mjeetion? 

Dancenlralion of drug in scMion 

= 7.S g in 100 ml (7.5% w/v) 

= (7.6/100) g in 1 ml 
= 0.075 9 in 1 ml 
(0.075 x 1000} mg in 1 mt 
75 itg/noi 

Amount oi drug required 

= dot* (mg'kg) x bodyweight in kg 
= 10 (mg/kg) h 10 (kg) = 180 mg 
VofcinH of drug required (ml) 

= Amount of drug (rngj/cDncenlfalJon 
(mg'ml) 

= ISO (mg)i*75 (mg/ml) 

= 2.4 ml 


— 


VP 

To convert the concentration of a solution expr^&sed 
in percentages inlo mg/ml. multiply the tohioritege 
ligure by 10. 
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Legal aspects of medicines and 
prescribing 

The legislation which govern* the stor#|!£, handling. u.-ve and 
&uppiy of medicines in veterinary pttfficc: indndcs: 

* TbehbdidwAcl IHfl 

* The Medidns (iHtridiw Ofi i l«- s uduvtjniitmiaii of 
veterinary medicinal products) Begulitkms iwi. 

* The Retailer’s Records for Veterinary Medicinal 
Produch [Regulations 200D. 

* The Misuse of Drugs Ad 1971. 

■ The Misuse of Drugs Regulation* 

■ The (l lt. iBi ll Land Safely at Work Art 19?4 

■ The tiitumi of Substances ITiizanJowi m Health 

KlSJCUliLLiOIK mi. 

They have also been conadercd in Chapters 5 {(hxupeLioniil 
E lu/iirds) and & (The Law and Ethics of Veterinary Nursing). 


The Medicines Act 1968 

The dosenkmeiht emurcfl the quality. safely ami efficacy df 
medkiiuts for human and aninuil use by a system of licence* 
jipprnvtd In the Department of Health elikI the IVpnmiicni 
iVir iltu EnvironnKiit, Fond and Rural Affuirt iDFPRAi. 
ntsfeeiively. Before a product bn H’ mjinufiLctured, 

rm pur Led uiirtl distributed widely. Ibe curnpuny or pen#ft 
whu dfvuea it tas to gain a marketing iiLiihtmsatmn hy 
sbuwirtg that the drug is safe. efficackiuE (prcKPuices (he 
effect* which lire data sheet claims! and that the rn-aniifac- 
luring process Ensures a consistent quality of Ihe product. 
MsrtiifjLCEuttK aud wholesale dealers oFmedicinal produrt* 
squire ftwMfdtwrfr'i and wfatfejolr draftr’% murk*'tin? 
authority, respectively. As part of Lhe Homing procedure, 
Ik L'-inkipuiiy Rfcay need to perform a clinical in:il olTIie drug 
in queiitfHi and for iliis purpose they apply fof art an/W 
tr.fi rcri/ficatr. An exemption to Has law is that veterinftty 
suigL-uiih do no-l require a product licence In pttpart u nwd- 
kiinal product IkmEeho for to request another veterinary 
sujgcem to- prepare such a product for them) ftt a pariiL-ulur 
animal or herd under their care. The vrttrrtiiFty mrgei.nL is, 
only allowed to stock a very linulcd supply of ;i rtiislicine 
prepared in this way (2.5 kg of solid and 5 S of liquids. Ii is 
fioi permissible for vaccines (other I h;i m autogenous vac- 
dries! to he prepared in this way 


Use of unlicensed products in veterinary 
medicine 


The Medicines (ralricliou* On the adniinisiuiiiusi ofeu.r- 
iuiy me d Urinal I products) Regulation* became law in 
December 1994, In nunfond producing aniiniais, the regula¬ 
tions slate that a product* w hidi has a veterinary marketing. 
aathnrfmbOn lur the species and the condition io he created, 
nr is □uihnriscd for another condition or another veterinary 
specks, should, if possible, be chosen before a product w hich 


is i>rily gxiLboiued for human use. Products au-ihoriseri only 
Fur human use may be used if no veterinary IseensuLl alter¬ 
native exists. Special products made hy the vttefitiary *ur- 
goon or by a pharmacist For the veterinary Mguftfi* which 
have no marketing authorisiilfon a I nil. should be used only 
if a veterinary or human authorised ppodiiCI dues ns>i 
already cxiaL These regufalioos (cornnvonly itfened in as 
ilie Ll^dfelms ouMidr') have been produced 10 protect ihe 
etMi.>umer of animal products from drug residues. I heir 
applieiii um Ln small animal veterinary practice bn* ken 
da rifled by guidance notes issued by the Ycteriimfy 
M :'dieni.ev G h reeC lh u LC (AMELIA % k 


Legal categories of medicines 

When grant ui£ -i nuirkrting aulhorisaLicriii for a drujj the 
licefising tody plwM the wiedkiive into one s?F three main 
catejcoiKE. In nnkr of decnfcwing -viiLaness of controls over 

Lhear supply In the public, Ute$8 am: 

■ Prescription-only med vi ik ■■ -It EMs) iibdudi uu i simroLk'd. 
Drugs (CDj, 

* Pharmacy-only medicines iPi mclMiliug Mcrdui ill's List 
and Saddlers Ltsl mediemes (PML), 

* General silts metiicines (GSL). 

Moredelflilsd infonution rfthntecatej^iries and ilieir sub¬ 
divisions is given in Table 12.?. In nunmsvry p the only cate¬ 
gory of medicine which twin be sold dlftrt u> (he public- by a 
veminaiy practice wilfwnil the owner havingeo«iMulied with 
a Mierinaxy surgeon are G5L pnoduCte Kor ull other eaie- 
gorra of drugs. Ihe animals for whkh (hey am- intended 
should be wiiA'f r h*‘ <WW rf it veternwry nfr^'iw in the prae- 
lice and his or her authority should snygM hel'om- Lhese 
drugs can be fflfpptbd hy a qtialifi^L velenuary Ilurse. 


Storage of medicines 

The manufacturer's rccominnidjliom should be carefully 
followed for cadi medicine in Lcrms of storage lempcnilure 
and ihe senaiiiwily of ihe compound io light and humidity, 
The pail of the building in which the medicines are stored 
should nut be accessible to the general public. Wcfl-doigEKd 
shelves are essential to allow my icon lo ihe drugs 
required and to reduce ihe possibilily of breakage, spilluge 
or misplkjcvment of stoclc. There should be a work surface,, 
which should be easy to clean, and adequate rel'ngeralion 
splice. 

It is convcnkfU lo store the mcdkme* on the fklvca in 
their classification groups, Products in large containers 
should be stocked near ground level for safely Effective 
stock control will save lime and money, ensuring I ha I old 
stock is used before new so ihnL medicines in stock do not 
exceed their expiry date and that the pharmacy does not nm 
oul of a particular mcdnilicNi. In enradlusksrtp a fleim and 
tidy pharmacy makes foT ellicieul and xnl'e dispensing of 
medkiJlions 
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Logrt cauaoriea 


Su be alegar/ 


Dfclinilian 


E.i-bmpl 


P rmc rfj liipn ■ cm ly 
FitodicniB \? 0 m 


Controlled drugs 
G-eroial POM drugi 


A s i.Aki^ tflgory of POM wh«Sis me 
r^gulfilinns tOf SuppV Md Sl£"»gc are 
™n rrore sinngam inan general 
PO(M m^flKlinK (we IBXl) 

Cap. cniy be described ard di^nsraj 
by n wRtewiary suigeon of dispensed 
by a ErfvnnTw*^ agamui a prHGripftbn 

■wrillofT and **gnod try a welehraiy 


Morphine (52] 

PhenolJB^itone (S3| 

Many velBnnsry mflAetflM such 
as AnawdenBl drugs 

Vaccines 

Anyang Intended tor pararflal 

affmnnrtrallon 


Pharmacy-only 

n^cjnea (Pi 


Gar>~' r al n.irrs list 

(GSLJ 


General P medcnR? 


Pharmacy 
Merchants List 



Saddler's List (PULI 


■ 


surgeon 

Any drug in this category rn,iy bo sbSpI 
oyer lhe COuWBr by a registered 
pharmadet to the- geneiai public A 
vslennftry aurQBM may Supply dmgs 

in the category Hot Lhe- ireartmant erf 
animals under NoiTm cara 
Drugs In Ihfl Sub&ai£gfiry, in addfon 
to die general regj Id Irons described 
lor P medicines, may l.so bo sold ny 
agna/wral merchants registered nwifi 
ihe Royal PhaimaceuiicaJ Soanty to 
persons Ahnee business involves 
arwriRis le.g farm era) 

SkHwd whe- are- ragaisred woi the 
Ftoyal P harm ace ulicai Socwiy may hhI 
oedain ari I ha I rrt in its. to horse- owners 

Medic rial products #tfinr n- |he hazard 
fci health or I ho nnixl1b leM? special 
precautions is sufficiently small fiat 
Gtlfly car’i be- SCld wilhauL a prescription 

by pet ahopa Or m&charfCs who ana 
not Bub jet I lb Special regulations. A 

Piimbef Cf vflWriWy prodjcls are 
GSL bnty w+ien procbced for externa] 
use or, whan tormutaied Tor c^si 

adfflarMrfltiwi, a maximum sirar>gii 
which may t># add ia si ti dated 


Mcsr P mecfceines aic human 

products 

Vrtwkwy exampiu: 
Dmtoel I'Pflzar lldj 


Larga anrmal anHielihiiuica 
SciQjwa&iKKfes 


AnthfHmnlics tor horsas 


Rptriimi'io cilratc 

Parrnelhrin Ifcia $pray 

Rper<H’iyl.bulU«:rJt 


Dispensing and labelling of medicines 

The oontainers Muted in Tabic 12.8 arc nHmflHM by 
(lie Council of Ihe Royal Pharmaceutical Sockiy for i3il- 
i,hvp^nKiBij£ rfmedkiiiff from bulk flicks. hion: Lha.t paper 
envoigpw and plastic hugs unacceptable forms of con- 
ivincr. 

Tbc Hediuna Art jnd the Mcdkinc Labriling RcguLii- 
Stew llw nquiititvnlf for labelling of dinpensed 
medpdiWf, Thctf regulations apply whether the medicines 

■■ rrr dLifMnsod in Lhe n^niul jL-vLui^r's Lmganul cfflUlUDCr OT 
dis[h:i!V(l I'rom hu|fc in In sivi.?iIIvt p;iGki>j£G< Lubcb should 

he kgiMt and iindelibk (^rilten in biro or Geh pen, nol a 
wgubslbk ink c>r prndl), Rrinlcd inhels ran hr gcDeratcd bj 
t-nmputGp: in modem practices. The speed men kbel 

shcMfrtr in Table 12,^ inditiiles bgchIhJ ia formation wtikh 
his to be provided by law and al&ii oplwnal (hue desirable) 
infonuBlboEr 


If the iricdiL-dtann H roftnLenu] ure the wonh ’ForcrtH- 
naE use only' shunkl u.pfmr on the libd. In addition, any 
safety pncauikmfl the owners should take wliGn bundling 

the -drujfS- should he added. WEiirifc ehir druu; is lo he il^L in 
EcHHJ-pTixJucin.ij <inim-ci]i, iltc Libel miua UKltide ita 

wiiWniuul period (the imt between the Iasi diwc of ciie 

drii |2 and the use of me^L mill: of from Mil- uniinal 

for human consuniptionK 


The Misuse of Drugs Act 1971 and The 
Misuse of Drugs Regulations 1985 


This Icgisldtjon controls the priidutii^in. supply. pn^^iKion. 
slorapc and dispensing of drugs where Eire pnccjiiiuE exists 
lor abuse by humaji*. These are tbe eouirolled drtigi (Cl J). a 
special category of POM products, and there are Ait >ehc- 
dufcs: 
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Table l2.fl RBtcmnwnGwl conAaiFrera for dilferSi^l m^JiCines 

Corvlainer 

HWIdiif 

Coloured Hute hceikis 

McrSciiits ter aewmai gpfMicfliinn 

Esarrpfes: ^Tiarnpoos-. soaps., hgicns 

Enemas arid Cya and flV rrpo r.iC «v. cinr; stioukl be aiirilarly d<SpflnSfid rl nn: 
already n a SUitaWe pU?dK conUner 

Plain bGlIJeft 

OvbL IcjiihJ rr^diniriPE 

VV n>? ■ m na 1 her n ja ns 

Craama. dualing pci^ciws, gfanuka _ 

Paper board carwrcs-'w^iEfis 

Sachals, manLilacCutafa Bt rfc or biSler-p*nkisd medwrinas 

Ainqht glass, ptasUc dr metal cont^grs Iprdorably 
Chikipti^if) H 

At B-dkJ oral iiab ols and £303u4&SI 


cm ns Mmmod urtLH iMAniJU f St™ Agtf jntf Wtnr frra>« wuwr #viHrtws 


* .Sdiv-duk- I (S|j adJietiut drug* ^ueli js fflJWKriw; ;itmJ 
hallucinogens wfmr/nv and LVD. 

* S-ht-dulfe 2 (S25 ilu> opiate analgesics mfirjdrw. rian 
jgjWph? r fiwumyi ami pethkfitw pliB £&Ciiitte and jrmyvfaJa- 
JVHJV. 

* Schedule 3 (S3 1 ) the baflwtuittLcs ^urarfwiftrftmf and 
ptenokarNtm plus i lie opiate analgesic*. iMprmtirphrnr 
and pMasocm- 

■ KcIh'iJiiIl 1 4 <S4i - Ivivndia/L'iuncs such as tii&z qrom anil 
t Mordmzi y» .riflCp. 

■ ScfcrfpIrS (S5) certain preparations of cocaine. codeine 
And morphiat that eunLain less than a spet’ifcl anuumi 
of ilie drug. (EKampIscsz nwMw lvj rjtr/r /rwrwt. kuotin $md 
flWVAnffT (mduftinAiirttf mupfHAfojf.) 


A veterinary surgeon dues not have .any general authority to 
prases is or supply drugs from Schedule I. Some of llw oilier 
controlled drup are subject to mane stringent regulations 
than general POM rm'dmulic™, as detailed. below: 


Purchase Furehow of S2 reeniim a handwritten] (in 

in.tkl.ibk inki requisition from ihe i^tfrinan' surgeon to a 
wholesaler, raamificLurer or pharmacist which includes ihe 
veterinary Fuqnm r s siguaiun:, their name and address and 
profession, the purpose fur which the drug is required and 
the total quantity rtf the drug required. If a messenger is 
sent to called iIh-' drug, written authority has to be given 


Tm* 13.9 Label details, including information 
required by law and additional desirable details; 

Essarflial 

Owth er& na™ 

Owner's, ajddress. 

Veterinary practice ngmp 

Veterinarj' practice enuross 

For Animal Tru.-iUmanl Orty 

Dala 

K»= m[: Out fH Floach of Chkrm 

Optional 

QuiAMiiiy and sirer-jth of dn^ 

IpiteuClPCrifi 1 & nosing 

Total quafflriy Ol erug dspnraud 


Iriiiala (g person pigpen^irg 


by the veterinary surgeon for the rnewunget to receive the 
drug on their behalf. S3 drugs aha require a written requi¬ 
sition for their purchase. This does not haw to be hand- 
lvritten but roust he signed by the weterirary surgeon 
making the request. fSre hektw for further information on 
prescriptions written for S2 arid S3 drugs.) 

Storage S2 drugs. and bupraiorfiliioe und tefflazepajii 
(from S3) must be kepi in a Locked niphnafd which is at- 
l ached in a wall. The veterinary surgeon is respowitak for 
ihe ley to such a cupboard which should ortiy be opened 
with Libor her authority. 


Records A bound register of all transactions in*u 
vjng S2 ditigs must be kept. Details of incoming* (pur* 
chases) uf S2 drugs and their outgoings (drugs given to 
animal* on the practice- premises or dispensed in an aw tier 
to give to their animal) should be recorded in wparete 
parts of the register, with a section for each individual 
drug in hmh parts of the register (i,c, ihe records for 
pethidme should be separated from those lor morphine). 
Record hooks should be retained for 2 years from the feist 
entry. Such registers for controlled drugs are available 
commercially, lit addition, any 52 drug which is Art longer 
required by the veterinary practice can only be diipnd of 
in the presence of a Home Office inspector A record has 
to be made in the register which the IflgjKCtor is required 
to sign. 

There is no legal requirement for veterinary practices to 
retain records of other drugs they dispense which do not 
fall into the Controlled Drug category but it would K" 
considered, to he good prescribing practice. However, the 
Retailers' Records for Veterinary Medicimil Products 
Regulations 2000 requires vettri narians dealing with 
fcH^d-producing animals to keep rttordk of j.I PML, P 
iind POM products received tfmm wholesalers and of 

ench -nui^Liin^ traivweiHjn involving ihe side of i Ih.nl- pro¬ 
ducts to clients I he manufacturer's batch number of the 


product dispeu ted is une of the items ili*n hiis to be 
reworcLed. These practices aie expected to be able to con- 
duei an audit each year so ilial incoming and outgoing 
products can he reconciled with those held in slock within 
the praeiTce. WhibL Lh« regulations do not apply io 
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snal-animal preiaieu, most of lire information required far 
outgoing iranwicLlpitt will form purl of lJu climieul mold¬ 
ing system ftn movi pn.win.cs. Recording of hatch num¬ 
ber*. isv however, pnrtihnulk,. yet if a maiiufire-ugitr has 
lo recall a boieh of product for any reason, practices 
should be able to identity in whom fhey haw datKfkwl 
u particular batch of a given prntiKl. it should be possible 
lu devise system* within j priora pharmacy whereby a 
rewri is kepi of the sLan and end of use or balchas of 
given products. 


Special prescription requirements for con- 

lrolt&€t dfUQS These apply u* those drugs- in ^2 and 
S3. An example of a prescription is shown in Table 
1110. The forma l in Lhe same for any drug which the 
veterinary surgeon would like a phurmaimsl In dispense 
io ck of hi* her climb, hi ihu caw of S2 and S3 drugs, 
■he name andl address of lire- ebefth ihe dale and ihc 
quanlily |in numbers and words) arid slreraglh of the pre- 
parainm fhould he writ leu in the veterinary urjeons 
own handw-nling The prescription muM mil hi? dispensed 
later ihan (3 weelu from the dale of issue (whereas pre- 
senptpdn for general POM drugs- can be dtopemed jnr up 
in A rtotilJis from the date of issue i and no repeal pre- 
actipiioiis are permit led (whereas few geneftl PUM drugs 
fflK can iirpulite ihe number of times ihe prescript ion 

can lie repealed j. 

The prauLies of issuing repent prescript ions is one thui 
should be lIlmlc m the discretion of (he veterinary surgetm 
in charge of the taw, hiking mole of the stability of ihe 
flJiimafs condition and the need for iMuni nation of the 
animal, haeh practice Should decide on its own policy for 
animals nn fongdmn ch ronic medication so char nurses opd 
inform L-lienis of ihk policy, 


The Health and Safety at H/orfc Act 1974 and 
The Control of Substances Hazardous to 
Health (COSHH) Regulations 1998 

Vfc hen eutnmnn sense is used and a lew general ground ratal 
fo I lowed., ihe medicines used in ntosi ^itriiniy practices 
present a refcaiuely small hazard lo lire bealih of employee. 
All dai a dusets nf licensed medicines will. diac-iug any hazards 
the mediciife might pose to the aperaioi nhe person dispen¬ 
sing and admmisiaing (he drug). Tire- practice you work for 
should! also have produced u COSHH Asseswienl Idr the 
substances (including drugs! which you crane into contact 
with during the working day (.sec Chapter i, CkoupariooiiJ 
Hazards). Gi is important Ihal these doeameni s are rend and 

Ihe safety nuu*umi followed to contain any risk io lhe-abso¬ 
lute irinwin m 

Oitigs cun get into che hmly by accident and JujOlt sy^ 
temic effects in the operator in a number of ways. 


Absorption across the skin 

This Gin occur with Oflnain drugs such as prostaglandins 
fll4»lylic agents!. insecticides, rarrmasodilators and com¬ 
pounds con loaning ihe solvent DMSO (dimethyl sulphox- 
iJl- i which aids peiwcration of substances which are 
dissolved in il across I he sit in. When handling such sub- 
stances 0€ when handling any substances when you have 
ctili or abrasions on your hands, glows should be worn 
to prevent absorpflinn across tire akin. As a general princi¬ 
ple, hands should be washed after handling any veterinary 
medicine and splashes or spills of mJIdmH should be 
washed from Lhe dtin immediately. 


Table 12°. 10 Example of prescription lonm lor a 

controlled drag 


Mr j. Fvjnwz*. MA VeIMB iMRCVS 

50 Hir^i Smm. CombeflGfi. Cambridge CB4 tiRL 

Td: P1223 

251 h Sep lumber zmz 
Urd.fi Fffii'a Smarfry" 

23 Tho Own, 

Bnrion. CarntHidfle 

m 

TbMIb Pemkipe SO mg 
Suud 10 (ton) 

Label: Qt'^n ha f a b&W a day Hit 5 da/9 

Foff ArerniiJ f rftalm ^ri! Odv 
Tliis animal is tinder my cere 

Wei re pm Is- 


Absorption across mucous membranes 

The membranes of the eye (conjuiietlvujp now and oral 
caviiius are siics where drugs may reach if neroeob from 
Liquid fomiulflliofu or du-54 from, powders eonuining the 
drug are formed. An -aerosol is formed by very fine dr^pleis 
of liquid which giu he acchtonlfllly sprayed Lntu die eyes or 
mouth. They art formed most ofien when jecrkitiiiUiiing 
(diuofvipg} drugs for injcdiofi in che dUueiti supplied 
and when expelling air bubbles from a syringe. Care shiuild 
be raker iuh in pmuriie lire ion tents of viuLv when, reuon- 
mituling drug*. In addiunn. if lire needle caver is kept on 
ihe need he when eipdllnt air hubbies from the syringe, 
potentially dangerous aerosol* will h? avoided CytoUnk 
drugs should only be re^Ujiuld by tnined pemranel 
and this should be carried out in desigiutod areas. 
Should ^ccidenLul oontafiiioatiiHi of ihe e>es, nose or 
mouth occur, washing or ltudun,e wirh oopious amounts 
of wilier diouldi Ire ihe inilial first aid nreaaur* and furl her 
rrre<3iGil help should be sought depending on lire drug 

invalv-edr 
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Accidental ingestion of drugs 


This ra n ck^gr ihfoi^jh aerosols or dust,. ii*utefenbed ;il>o«„ 
or through eatitif eon 13 m situated Food. Food and drink must 
not be «nwned or scored in when." drujp lire being 
handling!:. including *rtas when topical ipnys (c.g. lira 
sprays) are applied Cl^ animal!*. Smoking should also by pro¬ 
hibited fran llwse areas. 


Inhalation 

[nhakiiibn of volatile suhatancs sucb us ga^aius iuiaes- 
ibclk# (e.B- hakriliaiKi. dust from powders and droplets 
from aerosols may -cause irritation of I he reipinskry truei 
iLsr the drugs -can be absorbed ursd cure ^stymie efleOi 
Ilji^irds drucii inhalatLona] anaesthetic* can be miitiniiscd. 

hy the (isl i of an adequate scavenging dmil auUiched to 
the iinaysihutK dretui: and hy providing good ventilation 

nf I he npcraLiiig IWWI 1 . DuEt masks and eye prutix-Lion 
should be wurn when dispensing powden from hulk [Kicks 
where a large amount of dual is iorritabHe. ami msecikkla] 
sprays should only he used in wed-mil iluted areas. 


Accidental injection 

This is the final way in which drugs may get into the body. 
This risk map be minimised hy keeping ail needles covered 
unid Ihe injection h nude and disposing of tins used needle 
in a safe way Lunwdialdy sifter list:- I he qujntily of drug 
which enters the body Idllnwinig psiiiifatiofi of the skin with 
a needle is scry small OiF bused vu»edpes cut, however pro¬ 
duce wry severe ruction*. Some drugs, such as ciorphint, 
are extremely tone to man Such that even these minute 
quaii Lillies are hazardous, 


Hazardous drugs used in veterinary practice 

The groups of drugs mentioned below carry special risk* 
and so are worthy of note. It is important lo realise I ten 
whilst souk drugs may produce acute effects on ihe operator 
which art obvious shortly after exposure, oilier drefS can 
have pLinalative dfecis, when exposure lo small quantllitt 
occurs over a Jung period of time, which ran he Jusi us 
detrimental. For titis reason II is good practice in keep 
your expoatuc to all drugs von bundle to up abstduie mini¬ 
mum by following ihe ground rules mentioned above. 


* 

* 


i.mrfihlnu - highly tootle I'nBowirli accidental injection or 
exposure of skin or raucous membranes to the drug. 
HiAodaufl repented inhafcnitHi may damage the liver 


and has been incrmunpied in increasing Lhe risk of mb- 


curriages. 

• Cytotoxic iItu^ many are mutagenic idam.ige genetic 
m-nleradis carcbiojeflic (cause cancer) and teratogenic 

(duup tlW iinhurn foL'tUsl. 


■ Pmsiae.laipdiitv - may cause uslhrmi aH-iicki* have serious 
effects cm the eafdiovuKular system and cause uterine 
gCinlfiK-Lion. Should not be handled by asihmuto Pf 
women of diiM-buring age. The British Velennary 
AnoduEion has drawn up a code of practice for using 
proftighndirn in caftk and pigs. 

* Miiimimihhil igcacac 


Griseqfht\m t Lhe antifungal drug, h t era Luge me and 
should nul k ha fid led hy women of shJd-bearing 
age. Protective- clothing., ifnpervious gloves and a 
duct mack should k wpfmi when bundling the pow¬ 
dered form and adding this to leid. 

PtnkfBins and ctpkafo$p&rwf may cause hypersen¬ 
sitivity one^poacre an epwatora who arc aLlisrgie to 
these drugs. The reaction ran range Don mild skin 
rush lo swelling of the eyes, lip* and face with dif¬ 
ficulty breathing, symptoms which would require 
immediate medknil utCcnlioo. YrtH should. nut hun- 
dk drugs in these 1 we fauna lie* ifyou (lave a history 
of alkrgy to them. 

CUorampUmket ciin cause ;i fatal aphutic wefnit 
in man. a reaction which ia not r l- I a l l ? l.I to Lhe dose 
fceeived and occurs in a very mini I nsunhtrr nf peo¬ 
ple nposed Lo the drug when ptesscrilwd for tkm 
by doctors. S ever I be Less, il is wise lo avoid UnH4- 
Otsaary enpoaure to this drug by taking ik preciiu- 
iioihs mentioned above, including avoiding direct: 
CODlaci of ihe drug with the skin. 


It l-jii he seen from the above discussion Ihil ha^rds art 
grenl^st from drugs which are formulated in a liquid or 
powder form where aerosols, accidental injectuitn or dual 
ran lenJ to sigiiifiram espiisare or Lhe opentor Many rap- 
suk 1 * iiml Uibleis can k safely handled] with minimal or no 
conlEKl with the drug, provided ifoey are not broken or 
ground up io release live content 5 in a powdered form. 
For all table [5 it is ulkkJ practice- to wear gloves w hen hand¬ 
ling them Iv g eyelophusphansicL-. mitoiane and -criscoful- 
v in k The use of a iriuilgiilar metal c^r plastic tablet counter 
facilitates the oounriini of lableis and reduL-c-% any contact 
brtwwn the Optra tor mtd (he La.hlels Ln a mhklfUIUlL 


PRACTlCAL TIPS WHEN DISPENSING DRUGS TO 

OWNERS 

* Make sure the owner is awaro ol aoy special ^Iq- 
ra^e Gondrtons that apply lo lhe drtig prOdudi 
(store m the fridge or out Ol dfer^el Sctolighl) 
Label lha product accorcfcngly, 

» IF dispensing a suspension, make Sure Lhe Owner 
is aware- lhal the prbduet Should b-e shaken well 


before us^ - label accordingly. 

* Go through (tie dosing InsIfuCLions wifb lhe owner 
and make sufo they understand iiTem. 

• If dispensirsg products confeirurig ponlcilllns (any 
rtwnfcens of lha penicillin lanviy). ask IF ihe owner 
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has a penicillin allergy and alert the veterinary 
surgeon to this lad. 

■ If dispensing products which are potentially harm ■ 
lul to owners (cytotoxic drugs, nwlpiane, griseoful- 
vlrv, chloramphenicol ointments lor example* make 
sure Ihe veterinary surgeon has discussed the 
safe handling cF these products wilh ihe owner 
and ask if protective gloves are to fee given out 
with ihe drug products. 

* Encourage- the owner lo administer ihe lull course 
or medicafron presented, make sure they are 
aware oF when the animal needs lo bo Seen again. 

■ If dispensing labJets, ask ihe owner how they will 
give the tablets. 

■ II they propose lo give them with Food, check with 
ihe veterinary surgeon lhat this will he acceptable 

■ It they propose lo crush the tablets, check whether 
this will be acceptable; drugs with film coalings or 
capsules, generally should not be crushed. 

* When using chifclpraol tellies, check lhat Ifie 
owner is able to open itese containers. 

* Always advise owners to bring back Iho containers 
(witfl any unused drugs* to Iteir next COr isolation. 

* Do not re-use empty contasners lhal Ctents have 
returned unless you are sure these have net been 
washed out. Residual moisture will damage most 
products. 


Recognition of significant adverse drug 

reactions 


DISPENSING 

AWD PRESCRIPTION WRITING 

ABBREViA TICmS 

ad. lb. 

Without restraint 

1 amp 

Ampule 


Water 

b.l.d. 

Twice daily 

CC- 

Cubic centimetre 

cap, 

Capsule 

dlsp. 

Dispense 

et 

And 

g or @nqi 

Gram 

h 

Hgyt 

m 

Intramuscular 

ip 

Intrap&fjloneal 

iv 

tniiavenous 

mg 

Milligram 

ml 

Millilitre 

Q.nn. 

Every morning 

o.n P 

Every nigtirt 

PC 

AFief meals 

PQ or per os 

Gy mouth 

p.f.n. 

As required 

q4h 

Every 4 hours 

0^ 

O nce daily 

q.M 

Four times, a day 

q.s. 

A sufficient quantity 

rap. 

Repeat 

ild 

Once a day (not unfrtraaiy 
accepted) 

tab 

Tablet 

m 

Tablespoon 

tsp 

Teaspoon 

U4r 

Three times daily 

uid 

Ones a day (not universally 
accepned) 


Niihrt-N jrt u-lltin consulted o wikis Foi advLct uhLuii 

.idst-rw: drug dt^vH iUUi. if in d(MJ.h[_ should CCMIhU.ll cIilt 

veterinary surgeon about spcvilic cases, lAii-rropIrt of^i^jiifi- 

ciinl poccntiaL advert diuu Lifccih wlwn: immediate vclcr- 

inan attention should be M?uulaL ate fiven hficra This liM h 

by no means exhaustive. 

* Vomiimg. anorexia and kclurgs wiili m in-steroidal anli- 
intliimnuLory drug* and w iUi digftxin. 

■ Skill IfHL'IVv liinftt lttSS and lirlliurgy with pull'll Muted <^ll- 
pbcmaraklc preparations. 

■ Mucoid ocular di-scluiT|£C ilL dl0y:s taking Slilplinnaniiclc- 
containing prqptflratioDS. 

■ Weakness and incoordination in aniiimk hiking vaco> 
dilator and oilier cardiac medkatiiHU. 

* Lcthiiirgy, anorexia and depression In cals taking anti¬ 
thyroid drugs tc.g.curhima/ok- giisjwfulvJn or diazepamj. 

* Any vague signs of ilines* lh animals taking tamper 
cficnurtlmiipy agents should be taken seriously. 

* l-Uicvnituru in dags taking cydopbiMphamicLe. 

* Low of lwlfliK,x.\ nyitiigraiis and circling iu aiumaJs pre- 
jeribed ear medications. 


Further reading 

AMELIA (l9M5j The \fediting* ■ mlrfrJjfHrjt on the mlmvj- 

vrlr&fum of Tffefhhtry mtdtehud firaefucls) jEf 'gkftttkmj 

7PW, G'hnAot 4 1 to rfo- Veterinary Prafixrinq. Hie 
V^Lcrinary Mcdkinra Directorate. 
ftiinMi Urdkiirrs; I Users Guide (1995) PuULshed by this 
National Office of Animal Health (ISSN 095J66JS 1 I ), 
Bishop, V. \2\mi ft l 1 Code of Pwetiee on .Ueditines^ BY A 

6 p U.hlii:u.[HJhx, l.undon 

Bishop, V. (L"d .) (3001} The Veterinary Formulary 5lh edit. 
The PtiarikiainruLiuii PrtM,. London. 

Bjamici, G. t\, fiiuh, l> M . Bywater, R. J. and Jenkins. 
W. L. (LWI) Lfrcrwry Applied Phiipmacxrtouy wrd 

Ba=5 ■ 

Therttpezuh^ Sih ftln, BiijUiire TludalL London. 

Wilkins, 5. (1991) Hazard* erf Immlling veterinary iik'di- 
CIDHSL EPjLTl I. K^ernburF ANr.wjry JfHunwf, vol. 6, pp. 
15=17. 

Wilkins. S. 1 1WI> Hiu'iiidi of Junulhn^ vgterinfliry medt- 
efrm; Furl 2. Vewrinurf Nurriirx Jfmnml, vol, 6, pp 

53 55. 
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Laboratory diagnostic aids 


P. A. Bloxham updated by Joy Venturi Rose 


Learning objectives 

After 3-(miy-ln# ihlx ehupttf, student* xfmM be ttbfr Ur. 

* Describe the management requirement for ;« vehmu- 
sty practice- laboratory, 

* Explain the use and maintenance of laboratory equip- 
merit. 

* Describe how umpb arc mlkclcd, 

* Explain how samples- are processed and examined 


Introduction 


Running a small-animal practice 
laboratory 


Laboratory apparatus 
Cleaning and disposal 


Cherofca% dean glassware is essential. and although more 
%\as% is hfiiiLT replaced hy disposable ptaafki it is important 
to know huw to lIlmii ai\ d dry glassware. The use of com¬ 
mercial J;i hunt lory dL-lureCrtli is advisable and instructions 
shtHiLkl be ltdlow-oJ L*jrclully. 

As ;l null it r uf routine, pul all reusable glassware into 
ddsiiwfecWPI containers a & soon is it lias been used. 

The ciLUinriL 5 pn il'L‘i. 1 Lire is IS fallows: 


Veterinary iaurs» are able El^ provide Ehe gwacctee with ilie 
technical vie ill a ltd ability |ci operate a small in-hous* labora¬ 
tory T‘hey need to imduTshind [lie equipment ClitretHly avail¬ 
able and know how in m to produce good-quality, reliable 
results, They m hm perforin basic diagnostic tests safely . 

Dk Rt'VX’s Guide ekp Pm£^huI Conduct, relating to 
Practice Standards, advisa that veterinary practices must: 

Either provide laboratory facilities: or hiive access to 

one or more other laboratories which are adequately 

equipped, to perform routine clinical pathology rapidly 

imd aocurabetv. 

■■ 


I f the 
that: 




ifclilTV 



■lkv i i must erasure 


* Laboralary procedures are performed lit ;t Ttwnti or a 
designated area uwd FpedScaUj' for ihl! puepose. 

■ Laboratory procedures are uiKkThikeh only by desU- 

naled person or persons vi ilJlt their JUpenrasieMi. 

* Persons design Hied to umfcfLalti 1 liihnratorv pniLvclures 
ure adequately Irunned for ihi ude* perforincd hy them. 

■ Local rules are dimwit up to c'mvlt clean Ii ihikl, Lidniev-,. 

disinfection. first aid outbreaks uf fire, the- safe 

handling of c!l|ili pin v'tiI and dolbing, the dispaLch Lit spe¬ 
cimens by post, the disposal of laboratory wasteland rhul 
the rules are displayed on a notice board in. the labora- 


Tbis chapter is divided into I wo pans. The tint seed on 
I‘Running a Small-Animal Practice Laboralwy) «™ders 
the management of a practice laboratory.. understanding* 
use and raainLcnancc of it* equipment. The second section 
CDirapwFlic Tests' 1 ) expkn-ns how in collect anti esaroinc 
sptii mens, or how to prepare them for submission in u 

pnLholouy l.ib(?rjl^ry for prnle^ional esami iLilimi. 


* Soak any dirty glassware in suitable di^inleeiaaitv 

* Using disposable gloves. remove arty varfacf material 
wilh I he aid of irektoh? brushes or other soli hruik 
brushes xct jis nol Uy lefaLeh ike gluv*. 

* Transfer Ui fotsh Mduioil uf Uelerueul und leave to 
nr ure 1 an ultifjisnnie hath- 


CJnCe Vhe (tlsmure rs physical ly Cknilfi, nue il IhorougllLv 
in dislilkd ddtotlttd wai lt, wilh two nr ihrcc changes of 
WBier. lo ensure cnmplcle removal of any residue 






Allow to drain 


« Then dry in a drying overt nr in an, ensuring hIxji i ibe 
iUmosphert bfree from dusi atld cheiTLjLmfi- 


CHECKUST 

* Soak in disonfeclanl. 

* Remove debris. 

4 Soak in datargefirt. 

* Rinse 2-S limes in dislilted^'daionised water. 
4 Drain and dry. 


It -Jmuld be roulahe prueliee lo ekstlE all eLfuipfilLtil arid 
work-sucffloc* daily following use, Equipment should be 
wiped down with suitable disposable cloths impregnated 
wilh disinfectant Any tubes., curate* and pipes- should be 
Bushed through with drdnfectBJit solu-liam. Some majiufwr- 
turerv rccominciid and supply special cleaning and Hushing 
solutions for their machiracs and they should be used as 
appropriate. 

Pul disposable "sharps' into sharp* and -all other dk- 

pusahle wiisle into yellnw Nn biigs ug toon m Cfaey have N.H'n 
ureil. I hirv shi .mi Ii-l I hen he di^pi^^L uf as ebTue~kl W4isl!e- 























MG LatiOfatOry diagnostic Bids 


Pipettes 

(^dnatHl pi petti* have a z&m «f lines or nuib engraved 
On (he sick to indicate [he volume rflhdi contents. A JO ml 
pipeHc ol‘ LhLt type ii grad uaied in 1 ml division^ each l -ml 
is suhdivided into ten tU ml units* The meniscus of the fluid, 
in the pipette should be active level of the line required, 

Ow-mifk lahwEde pipette have only 3 stifle iturk on 
d™ r indicating (he level for j specific vcsIutY&e. 

For safely reasons it i?s preferable to attach a lar^e - -volume 

rubber bulb and apply sen Lie action to fill ra ther thun 
attaching rubber lube only and mouth sucking.. fare is 
needed run to draw up (he fluid beyond iJw mark. Co-Uo n 
plugs may Ik bescfiHL mu> i he lop of the pipeues to remind 
fluid into the Luhc. 

^IkTupipeii^ enme in various 54yl.es., ivith single ar iidjuv 
table voIiuiilv and diqwahle pipetle ups. For &mt I'purii- 
euLirly the v^ry small volume types.i, positive displji^mcnt 
is achieved using a probe which comes into with the 

fluid; oilier imcropipcKes operate on the principle of air 
ditpSaraticnl The disposable tips ire mufllfy colour coded 
for Ik various volumes. Accurate and reproducible piff¬ 
ling requires rare and practice. Tips should be disorder! 
irltu sharps bins and most pipettes ha ve a a irjeelnin system 
M5 that i he- tips do no( need to be Ivutdbd, 

ABiummic pipette* arc two of busie itypt*. 


* Simuk-rdun ipmoii dial the volume required and (ill 
the reservoir: an electronic button thou dispenses the 
required vohltVK, one shot at a lime. 

* Muliiik'jil pipette* often used for ELISA fenjyith- 
linked kmrnundEorlxnl uny) plate work and murmally 
have eight lips so that eight wdlls Can he filled al lhe 
■wime time (elect ronicalllyj with the same amount of 

fluid from a siiiute reservoir, 

Padciu pifutk-h ore runA mostly made nf moulded flexible 
plastic with integral bulbs, although ihey wcur originally 
made I nm soda glass and used by iii (itching a rubber 
bulb. The bulb is peeked and il&en Lhe pipette lip immersed 
in the selected liquid, as the bulb is retailed, fluid passes up 
Lhe capillary section of the pipette inCc> the lumeni of the 
lube. The fluid iji the lithe earn then Ihe released into a sepa¬ 
rate container by squeezing the bath again. Thus system is 
wnmonty used for the manual removal m- ttpitalidn of 
serum or plasma from a Hood simple. 


Bottles 

OicnakaJs and reagents are often ^applied in plastic conlvm- 
ers or in glass Kittles. The aripul amber glass Winchester- 
a Util bollle. hut been replaced by a now dampy, widkx- 
hin^ed bottle with a lower centre of gravity, which is. Ins 
likely to be knocked over. Many acids arc supplied \n ibis 
type Of bollle 4ind should be kepi in a metal safety cupboard 
with lockable doon and at flow level. Never put bottles of 
(CiKtalntd acid on high fhclvn. 


Common reajp-vii hollies for use in the laboratory have 
either a screw lop or a glass stopper and are made from clear 
glass, clear or opaque plastic. at amber jjjhew, If making up 
reagents it iv linporfunt to label the ben lies dearly (using a 
waterproof marker) showing detail:* nf contents and date 


fflfldi, together V. u h any storage- details. Any hazardous 
suhstaifces should be ckariy identified Vb-iiti ihe correct sym¬ 


bol* and stored in accordance w-iih the: Control of 
Substances Hazardous to Health (ft)MlH) regulation*. 
Vnfldw adjustable volume dispenser systems are availably 
to aid in Lhe transfer of fluid from the bonks, 

Srmalh-r reagent bottles with integral pipe!res in the lid are 
used far dispetisFng reagents and stains, Some dropping boi- 


des have grooved glass stoppers so ihai drops can be dis¬ 
pensed. Many modern versions of the dropping bottle are of 
polythene, wjili an clonpted. lapering noodle ihuL may be 


cui at the dp to allow a single drop at a time nr. if cut lower 
dmvn ai j wider -diameter, to diapeua a stream. 

t'nr versa! Kitties are small, wkSe-mmUhed. screw-top 
plasLic «r glass 50 ml boLlle'i, nr ten used for urine or faeces 
samples They arc usually supplied as sterile combiners. 


Microscopes 


A good Ltim|uaFjid light mkrempe (Ftg. 13.1J is an esscnliiil 
pkee or eqnipinem fur every wDniiuiy pruclica. By defini¬ 
tion il consists of two iepfirak kns systems: the ocular and 
(he objective system. Ei is advisable to use a Haoctdar uhiero- 
wo|» with an integral light semrve (usua% a 6 volt halogen 
filament bulb). A traMlarrecr WirttroDad by a riteoslal modi- 
Iks the intensity of die light H>urce. The fight pusses tbrcmgli 
3 Imb and tk-ld diaphragm in a mirTOr IhuL directs the light 
up from the foot to ihc ‘iuI^j^l* ciuidi-n^ r The oondenser 
HMidlts *f iwo lenses Ibai focus the kghr u»uroe on the 
object Kang viemd: the condenser is mouud up or down 
by Lurnlrlg the l-uIhIl iimt klhdi. tkkrfe Lhe light 

readies the eofttknrer il passes through tlte iris* diuplirMi|in. 
which is a lever«inut>lLed aperture lhaL modiftti iK 
amount of light pawing through the condenser. Below the 
iris there are ul'len glas^, fillers^ c.g. a blue daylight Adler hi 
reduce tile amMntC of mtl or yellow components of iIie IuJil 
spectrum. 


Above Lhe substage fiendeitwr k ihc srtape, which holds 
lhe slide being exanrined. Ii is mounted on u mechanical 
assembly referred! to as thL- mechnnkal »ftage This enables 
line slide holder to be moved left or riffil, up ot down. 

Above the stage is the iHiwpim 1 . wnh 41 nitatirru. turret 
holding normally three or four iibji'Lihi> Icp^-. each with 
a different magnllkution. The inoci cumnmn ^bivviive lenses 
are: x4 (scanningk *10 (Lnw power), x40 (high dry) and 
x 100 (oil immersion k The stage is racked up and down by 
itkans of 4m outer etiarve focus and an nlmrr liny Idcub knnb 
cm ihe limb of ihc microscope. 

As light pulses ttirougb the selected objective lens it ira- 
vds up ihc mpiical tube mounted tin the body of like micro¬ 
scope tu a ■htilcs rnf iKrisnH, m the binocular beud (body) w hich 
deflect 1 be Ii lvJi 1 path i hrntigh the ocular k-nses nunmled in 
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interpuplRary 

a^uslmenl v 





Eyepiece 
Eywpirai fa£u£ 


Vaminr 


Singe 

Mechanical stage control 
Subctage odnden&W 
in; dwpfrirngm 

Diaphragm l lt'i IriiI 


intensity 
switch or 
meoslsai 


Light 


Minw 


Hig, 13.1 Para of uad lipkl paths through n CMf»U&d itfliil ^hjwwksqpe. 


the ^tptes. The cyefltwx?* mny be adjusted Up llse i iLl.fr- 

pupillary diEtUHC of Ihe peron using lHl micrtiMtt'pc flifed 
one «T the oniliir lubes in the eyepiece is adjustable to 
correct for indivkJiuul dilftrtrtces between lIil- two eyes. 
Hie Srwlin«l biranciLbr Iw ;mI may increase die actual magni- 
ficalion l.f> 1 1 mev, and ihe I'actur is engraved on the head 
Hie lenses in ihe uyupieeus are usually low powered with a 
m;ijini1ic-iiiiiiii nf 4 nr h, white -S is the uummum for practical 


use 

Susm: MnucuLw miefOKopcs hjvc interduimabk bodies 
sn that a monocular photographic lube can be attached, 
cithers have j permanent photographic lube as wdl us the 
binocular head. Specially designed Leaching liends have two 
binocular Bril. 

rhe purpose of a microscope is to magnify and the elk of 
ike object can be measured if a measuring scale is put into 
one of the eyepieces. The amount of raagnificalkifi is cuku- 
lated by multiplication of the mognificalbn of (lie eyepiece,, 
magnification of the binocular head (if known) iirul the 
objective magnification 


Carr. tkateig and maintenance of (he mlenwcope 

■ Locate in u convenenl pwilim and do wt iHE>ve uwk- 
cessarily. 

* Carry using both hinds, on m uihtef the hans nr I'uoi and 
the other holding the limb. 

■ Do not place near centrifuges or other soufl^s of ■vshrai imi. 

* Keep away from water und direct sunlighi. 

* Keep covered when not m use. 

* To msksiiniise I be life nf I he hulh. lum Ehc rHicusLul down 
hedore Mulching il oil or if llic light is tell on for any 
pc t 1 04.3 when nut id W. 

* Keep cxLrj liuliI-bulbs ill stuL'k foul do IlffL handle the 
iL'Uluul huQh whim ruplu.ciilg iL 

* t)p|y k r iLv ptaper should. lx.: used Lu eleun lllu kilsCs and 
eyepieces lo iivoul serale-lnne. I he lenses. 

* Remove 1 nil Irnm llic oil-iminersion ohjKS.ti.ve niter use 
and ejmire Lh:dl sokenls do eioI leihiini in COJVLact VyiiJl 

Blit; iibjuLiive ;is they may loosen the cemeni luddang ilhe 
lens ml p l ;i lx. 
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!■ II 11013. I S^L kJ ft il 13 I l n I miurwcopc, Hue off the light 

(after iliming dmrp the; rticmiat}, then towtr iIlc stags 
and torn. the Jowusi power into position. Clean 

the oil-immersion Lti* atkI covet the microscope. 

* Jf Jin appears in the held of study it is likely to lx- on the 
eyepiece. Rattle ii; i|' the dirt olw rotates, dean ihu 
piece with a. lens pupur. 

L siltji l lle iiik'r>JM^|k k 

(3) Cheek ihiU. the lowest power objective is dieted into 
posit ion over the stage and llul .'ill lenses and ayeplwe* 
m e clean. 

pi t'beck LhiiL die rhmui is down low and iwikch on then 
increase rkroMil to medium sell inn 

(13 Ensure suhsiage eondunsui is fully raised and iris, dia¬ 
phragm b fully open. 

(4) Rack ihc si age down mint Uw come focus knob and 
place the slide or amaiintl number chamber firmly into 
the mcdumieal snip and ccnrtrafa'sc below the object 
lens. 

(5l Adjust the disunite between ihc two eyepieces so that 
each field appears kknutcal and chat both fields are 
view ed as oh. 

ffil Using the coartt fbcm, and before looking down eye- 
pwocSr rack, the stage up irntil it is 2 nun away From the 
slide. This is to avoid ntodwrtcntly nicking up loo far 
and smashing ihe did*, part icu larly if the microscope's 
slop does nut work correctly. 

(7f Look down eyepieces and coarse focus dowering the 
stage) steadily, mi mediately the obfctl -tomes into view 
line focus as rcquiTud to bung it into- clear view. 

(ft) Adjust (he pos)lion of the condcnrer and iris dia¬ 
phragm lor optimal iU urn button, if required, according 

to manufacturer's instruction*. 

(9} Using the mechanical. stage control krtota, examine the 

field on the slide under low puwer. 

(10) II a specific area under view requires hiuhvr magnilicn* 
lion, roune ihc objecti ve now: turret until ch> ■ 4il high 
dry objective lens clicks into pLuee (most correctly 
adjusted raknHODpn do rut require you io tower ihe 
stage Mo do this] and iheii adjust using ike line Focia to 
obtain a deof tufioge. Ike diaphragm and coitdciirer 
may require reudjusimeikt m more light may be needed 
4il the higher muguilicolioii. 

To view 41 it object under oil immersion: 

(I) hirst view the field under tow power, then swivel the 
objective half-way between Ihe oil of ihc immersion 
high-power lens. 

(1) Then place 4i drop of i mniersion oi I on ihc slice over 1 1 h 
field and rotate the oil immersion objective into posi¬ 
tion . 

P) If the field does not come into view, stop looking 
down the eyepieces und loot directly uL ihe position 
of the oil-ifiunernon lens in relation to the surface of 
the slide und the oil. The lens of the objective should 
be m the oil but not touching the slide: return to Ihe 


eyepieces and slowly adlju%i ihc fine focus to bring into 
view. 

(43 AdpusL the im diaphragm and C-ondcnrer to ensure ade- 
quiiie illumination. 

Si-vcr allow Hit luiuh dry ur *thf non-all JmmuAdon Iubnc* n\ 
«W Into nmtiLi vi hli ihe oil When finished uiLh the oik 
immersion -vitwliig. lower the stage, rotate lIil- Urnse* sn that 
the Lowest powers in pcwiiton. turn Lhe light down and then 

off, dean the- oil-aameraon 1ms and remove theilidfc from 
the stage. 


TIP 

When viewed through a compound microscope an 
obfod appears to be upside down and reversed. 
Movement dl tfe mechanical stage- is also reversed, 
so that as the stage ia moved to the l&lc the image 
mmm to the right. Some mieroscopos enable the 
eyepieces to be swivelled to HxmthP this. 


Recording specimen positions E&dn *xi* (there 

■are two of them) has a vender wmk on it *o that Lhe posi¬ 
tion of any particular item on ihc object slide may be re¬ 
corded. The main scale has a Minus of lines at intervals of 
I mm with numbers, for idcnLilkai ion, The vernier b a 
short scale with lea lines and figures, In uv. ihe reading b 
ihu lero point of the vernier. If for example. lhe zero line 
lies bclwccn 14 and 15 on the main sceile il meiinv. the 
reading is more than 14 hul leu than \$ io record. The 
first part of lhe recording will therefore be 14, The vernier 
is ihen examined and it will now lx found that jusi one of 
lhe vernier line* will coincide an ore or less exa^ly wiih one 
of ihe lines of the miin -seak (a II other lines being itlghtly 
separate froro a main scale line). IF tlic line in efosesi 
alignnsenl 7 then ihc* reading will be 14.7. The procedure 
h carried onl lor berth the north and souih ax id of the ver¬ 
niers-to finish up wiih two numbers w-iili decimals. Record 
this on a label on a known side of the slide. To find ilic 
sum field of view nn a subsequent occasion, we setod the 
same objective, pltiicc the slide on the slagc wiih the label 
to the left or riulii n% recorded 4ind ihen preset both 
olid vemien l<& the recsanded Ijgures in order to kx'ULc the 
specimen. 


Coiortmeicr 

ColdTiJiaetry is Lhe measurement -:?l hylii :Lly>nrht<l nr irarts- 
mitft-d by u flubaianoe. A coloring tier in ihc sippnratUE v>r 
unulssur which ihssuth the hghi adHOfbed (toverw or 
visual colorimetry) or treiumiited (direct or |totonwtrk 
palorimetry) by a solution ui a wavelength The relrelnn 
of a wavelength in a colorimeter a aeJiievud by ii.su of 
filters: however, most modern analysers jcv in fact 
photometers, whdeh use prisms or manacbramufeiL: ^raimus 
to reparalc the light path into u single wavelength- Th|i is 
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chm paired through the wluijiHi (normally held in a cuv- 
eile) and the emergent li^hl is then detected and wnwrtfld 
into electrical energy eind dwpltiyed by Mans of an analo¬ 
gue meter or, mart commonly, by means of iligi ial read* 

CKIil , 

Coldrnifliewrt and sjratro^oLorncieTs are “weT rfiemisirv 
systems- that require the u^c of various liquid Tangents which 
are L-ountiefdailyavailable in kit form, IK-Laikd method#]- 

Bfl 

for use of lIil* kit in conjunctim with & particular aiu- 
lyier i>» piwidcd by the mBnufaclurtf or mpplier. Systems 
may be manual or scniMTiLamiittd, tnabtingow tsl 10 Ik- 
performed oik one sample al a Lime or lariptr automated onn 
allowing a variable Diunbcr of lesls to be performed 00 
hnlehes of samples. 

Many prfediDH however., use "dry - choiiiFlo systems 
which have leu user vuriahiliLy. Severn] i ats- can usually 
be performed on the sample which is placed on to prepared 
slides or reagent strips using an integral automated. pipette. 
The analyser determines (he nttcclh^ Efdhi (usually ns tire 
reaction occurs) and display* I be results. Whichever system 
is used, it is important lo follow the nunufitfEUfer's operate 
mg rules fully jiid to huiir Ihul the miiehine is kepi clean, 
serviced nod quality cheeked regularly. ■Often biochemistry 
linn Users can include endocrine renders nitd ait also he 
linked by a computer qfslcni to automated htematolqgy 
mid eleei rolyte analysers to amide global pfmi-oitL for 
elicit animal. 


Temperature control Enzymes tire totally depen¬ 
dent opr lempeiiiiure. The recommended tempomtuns Ibr 
perform! n$ deiefttuiialion of enzyme activity is 34) C; 
however, idmosi ;ilJ laboratories have moved to the 
tcmpotLiune of 37 C, aa most etiermenl reagent systems 
lire optimised! ;it 1 I 1 U wmpefatuie. U is essential that the 
Be rn pci a Curt IS corn fulled. Machines should nut ho 
placed in pwilirtti wiih direct eA|Rniife to sunlighl and 
the amhteni operahtig temperature mud be maininined 
coivilanllv. 


Quality control Storage of kit*, reagents, and samples 
rnusL he carefully monitored and regular ute of inknuil 
quality control sampler and alcnud quality arac3*vti£rtl 
samples us advised by iJic manuFftclurcf is-csscjitisil il'aeco- 
mW and reliable results are lo be obtained. Operators 
should he adequately Inmicd by ike supplier and if IK®M- 
sury receive fori her professional training in order to be¬ 
come and lema in cm Opulent. 


Contnfuges 

There machines spin at high spued to product a large gray- 
National force referral lo os iIh 1 relative dfairifugal Aim 
(RCFk which is measured ill f Innres Accderjtion due to 
Erarify (j?| isWSI cm second second, 

The objeelivL's are: 

* To repurate the cells from fluid. 


■ Tn partition dllTereni density f*aar and mass}ormaterial 
■■ To antcMIfUK 1 the iiiaieriaL 


The deposit is termed iho wdimuui the lluidi id the super- 
Ettlsmt. 


Standard oenlrifuges are of two types aec-OHlUig to the 
style of rotor bead: a Miing-avt and ;u1 annh'-hL'jJ 1 1 able 

13.1). A swing-out head consists of a row with aped men 
buckets suspended vertically f™n the artW of the rotor. As 
the rotor turns* the buckets mug out Into a horizontal 


position. When the rotor slows down and htops. they fall 
back into a vertical position. An yrngld-huud robot had a 
serin of hobs drilled around the itHftr u[ -3 baud Single (nor¬ 
mally 52 from the perpend in ku). Samples are placed, in 


rIksc holes. 

The inner bowl of the centrifuge is :i jtflid piece of metul 
designed ns n guard to ittlin the rirtor buckets and sainplea 
should they become deuch«d. or if metal fiJti^ue leads to 
fracture of the rotor li is gi^od laboratory preoticc lo wipe 
out. clean und disindecl llie entire bond as a matter of rou¬ 


tine. 

Modem centrifug« have a number of inbuilt safely 
devices, including sin inlegml lid-lock ihai prevtrtWopening, 
of the oenlrifiigc while the rotor is still spinning; nor cai) I he 
rotor befun to operate uni i0 the hd is securely chwed. A 
safely plate is presenl on many imadiires cither aw n s*paraut 
screw-on lid behind the m^iin ImJ or as art integral part of the 
main lid: lake the guard bowl,, ii prevents, penetraiion from 
i iiiadu in cue of accidents 

Samples, usually in plulic or glass luhe^. are pul into 
huL-kcts or carrier cubes which usmlly have rubber cushions 
aL 1 he bo4iom to poevnul the l\ises ol'l he sample Lubes from 
damage nr breakage. Ideally, for safely, the buekels should 
be removable for washing (and if necessary autoclaving) in 
eaue of bnukage or spillage. Tn prevent aerosol dt&seminii- 
i3Lin, specially from potraludly palfwgcnic samples, alwayi 
usi* huukei guflfda of lids ithoe are ^utoelavablcj. It is 
important to enuire that buukeis are balanced and n 
tubes of equal volume and weigh I should be placed oppoaite 
each other. Waler-hlkd tubes m»iy be used lo h;i lance il«-' 
buckets if neces.sary. 

Cenlrifiiges can hat? variable speed nxnlrol uPd a gaugV 
to show the apeed, a Linicr to di-iil up Uhe required period of 


TaWe IS 1 Porfmrmnncn CDrTipa.ri&Cirt Ol IhO IwO 

types of centrifuge 

Swing gut 

^■■ 

Gcreralcs- air ^nclion ard heals up si? sptiud 
RcsRrTrts- speed d 1 apeialksn 

SarrpLcs can be rarrised fll^lYdy al end Of 
ceririlugalion 

Aor/e-heflpd 

Can opargie h higher ip«df wtthwl r^^t 
h^W-Up 

Deposit Mild <lown 31 liKfld 9 ffl M 

nwr he disluilwrt aa Ihn LTflrtnhjge lulxa; 
jarg r^^novgiS and shviri i.pr.ghl hi 1p«t t jtxa 

recks. 
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CHilrifiigatbon and a hraice to sJuw Jnwn (he rotor once iJic 
!im«rr switches oil l a iiKKaw ahe yiTiivjijiiicmaj force, the 
rolors turning ipeed h cornlolted and vo is ihc duration If 
l he radius of 111 c centrifuge from the ttffiire nF the sluifi to 
I he l ip of the bucket is R (L?rj|iKiid the number of revoliitioflis 
oflhc rotor per minuteir.p.m.| is \ (hen relative centrifugal 
force (RCFi m % ft>ron is calculated using Hie foUnwne 
equation: 

RTF fin j) =I IIS x IQ f jff jV 2 


CENTRIFUGE CARE. HEAL TH AND SAFETY, 
CLEANING AND MAINTENANCE 

* Always, follow the nWhUFadufer'E instructions. 

* Keep a log of centrifuge ukage ard nstate inis to 
regular servicing and lubrication. 

■ Use on a linn dry Surface away From water and 
preferably on n rubber mat to prevent excessive 

vilxaten. 

* Check Mdrfeiiy cable and plug For cracks, 
looseness or damage. 

* Always the correct type ef plug fase. 

■ lii the case of excessive vibration turn off 
immediately 

* Keep removable parts and inner surfaces clean 
and disinfeclcd as necessary. 


MiCf0 h& &rn& toe fit I his IS ,I speoiil type nf centri¬ 
fuge (see Fig. 13..2) for separating whok Wood in capil¬ 
lary luhtfx 10 enable assessment of packed cell voIibk 
U B f 'VJ. Fl li is a social Lype of roior consisting of an .d- 
mmt Flat knriranliLl surCn ee with slots for capillary 
iiiFh-'s There is n rubber cushion on Ibc outude of Ok 
hr o| 1 He rettw, S safety plate ts icrewed, down mi iop 
ul ihc rotor lo hold flic lubes in place and Lbeti Ok lui 
! ■ clnned to operate. SomLijmcs capillary tubes du run 
wwl property nr mav break The rubber cushion may be 
ccwenw) with blood or be damaged by fragiuciils of 
tiipilP.iry glass. It should be wiped ckan afler use and 
1 he rubber replaced regularly. The cm ire licatl, rubber 
cushion and Ihe safety pLne should be disinfected. a* a 
mailer oF routine 


tncubalof 

Elo.trre im-LihiiLus 1 -- jjl' ujsiri.1 Lii LnilcurL 1 had-ena. These 
cikh'^jd Hulls ul vaeirtu* tot-us have remewahits shelve*; 

ljckI miii's.tvilius M m'u l II Kurluuev oi me 1 .il lit ph l 111 _: 
TIJcJ aj'L well iiimjIli lei) vhiEJi ;l ^a-.kti ^'a led dwr no 
lli.il the an ii’isuIl 1 ss m.imEurncd a I a sel temperature 
i 1 ' [ M the OpIuiLa] HL~iEi|vi'jliLrL' h*r a lrnnsl all pa Ihii^enic 

bacteria i. Il is iinpoManl in eh eel the wnmg aiid. ilterisio- 



13*2. CirnLril upi; mdi KiiHiYiihk- :i iitlr hwd. aiid Id Lhe ngh? jq 
jJ.ipur |or mkTLihacrrijUKrji (Mf which mews in. rep&icirtg the angle 
head. Aba, Irons IlMi Id ngfai ^fdy lid \hr uk with m*cr LihjKinotocri 1 

adnr^ET. i^piliLn cufcei, miLii hncmj.liK-ra r.M.trr. pU r -i- m3.nl fi r 

Ik* cupilliiry lahv^ 


si a I and In main I am ;i daily leoord of llte lempira lure In 
Liii-.i fl 1 Dishsistefii operation PotentialK djuuunun-. hiu-rtri* 
mas K.’ gnn^m., I hereto re ii nsenfeul 10 havr a «ri pm- 
ll'J urc Hit duaning and d bin feeling lu per luip- fuinig-uinp 
the IjKUh&Lpfi. 


Genemf safety in the laboratory 


lhe JabnruNiry can he a isfcinige^us place. Training and 
oantpku imderxUmdinf 1 o! lhe Health and Safety M 
Work Aei tV-?4 as n U> laboratories is esrentol*. 


d.s is kntfukdge ol the C 'nnlTnl ot bubd-iiwpes Hazardous 
10 Health if OSHfcl t rcnulaLions |chwgv-«l in ChupLers ? 
and Si AciLTiKlaihj? .n a sped-ihsi | aboratory Health 
and SLiICfl LraiiKiriL 1 L~oursu f is Hk';il ,\\ well ns competence 
hit simple lii st and pHftiliim, See <_Tsiipter 5. p 143. 
Always Ft let l* » a iticKru LxpeTicrattLl person or aulhorily 
if in any duahi a b *.>u 1 laboratrity- pradiee? or prwe- 
dtirifti 



ip 
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SAFETY m THE LABORATORY 

Ensure adaguaio MboratQfy iramlng and 
access only Lo aulhortsed people 
Smoking, Aiming or drinking mugi be 
(prohibited. 

Protective laboratory coals should be donned 
on entry and removed on departure from the 
laboratory area. 

Disposable gloves should be worn and goggles as 
necessary 

K»p the laboratory and all work surfaces clean, 

neat and lidy. 

Cleon up and disinfect working surfaces 
Immeekalety after use. 

Provide suitable labelled containers of disinfectant 
solution for immediate soaking of contaminated 
equipment, e.g. glassware. 

Books and papers should be kept away from the 
working bench area and separate from any 
samples or reagents being handled. 

Follow lhe local Health and Safety rules. 

Bunsen burners must not be left with a blue flame 
In between stages- of use and should be turned off 
immediately they are not needed. 

Dispose correctly of clinical waste, used reagents 
and old equipment. 

Act immediately to control spillage. 

Record any accident {see ’Accident Book')- 


Dealing with spillages and dispose! of 

ctiniest waste 

[| is passible that rignkficaoiE pul havens may be iswlaiisid aft 

lire pndkr hthcniiliiFy, AHenliOfi U* Hisilth .and Safety 
Ctidcti is imjMKTUnl M ;ill limys, particularly wh#B Working 
with Kiitl-tinal samples. AltenlKHi it* Ihu conErui iiifcd disposal 
ol duntCAl wiislA is very impurCml ^aiic.1 turlClfcL LuisliiCiOrt 
phfcLfs (tiif responsibilily for il oh til# pin-sort Vvhu- gCiteralto 
I Ik.' WjUI# I mx a bo p. I4V|. 

I lie lukh>riLlujy has -i KSpOfLaihility tO Lcisuit all m.ilchai 
is madf js sale as possifoli: ;m-:L l' 1 'Lil dinkal W-Jfltti E collected 

fu^uliirfiy jik! uanspartBd by lifsnsed ctinkat wait* earners 

to approved LftcLnftraiiofi fadltili« arid didfMsad of correct lly 

lUMkf the k^Eslaiion, Rcrard-kccpan^ and adlte-reite-c 10 Lhe 
regulationi are important. 

SB Clinical waste disposal coDiitHtt and ha^ are nor¬ 
mally coloured yellow bul in certain pares of die CMintry 
other colours are used. 

All Lhe preceding as-peets are very important. Quality 
results depend on good working practices: safely find cure 
m the laboratory also depend on adherence to standard 
operating procedures. 


SPILLAGES AND DtSPOSAL PROCEDURES 
(TABLE 13£f 

* Restrict volumes handled to avoid targe spills. 

* Report to a senior person if in doubt. 

* Wear protective clothing including lace and eye 
protection if necessary. 

* Record all incidents. 

_ 


Accidents 

411 hut ikiL' umisI minor lulitiruliiri accidL'nls should lit 1 nnriM. 1 - 
difltely reffnred In a Iminnl First aider or Itiu unierflifBO im. i il- 

ieal Bcrrier. See Table 13.3 for rant lirst aid prncudum- 

All icridmtv should be itponed n> -a responsible person 

and entered into mi atcidcnl hewk m a siandaid Uirmat Se# 
also Chapter 5, ‘OrapeJljniil Kutfdj'. 


ACCIDENT BOOK 

The mimmumi information !o be recorded in relation 
to accidents at work, an order to satisfy the 
regulations in the Management of Health and Salety 
at Work Regulation (amended 1999), cover 
emergencias and Reporting ol Injuries, Diseases and 
Dangerous Occurrences Regulations 1995 
(RIDDOHJ. 

(1) Give ful name, home address and occupation of 
lhe person who had the accident. 

(2) The person filling in the book must sign and date 
it. If they did not have the accident then they 
musl aJ5o give their name, home address and 
occupation, 

(3) Record time and date of accident and where it 
happened. 

(4) State how the accident happened. Give lhe 
■cause il you can. If any personal injury, State 
What it is. 

(5) If the accident is reportable under RIDDOR Ihen 
employer must initial and report. 

(8} Accident books must be retained lor 3 years 
after the dale OF lhe last entry. 


Diagnostic tests 

Coli&cfion of specimens 

Good-quality uimpki are essential for good-quality labora¬ 
tory results, Collection methods and iHHUaiiwrs used, all con¬ 
tribute to tiiis. 
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Table 13.2 Spillage safety 

Spi-'lngr Of disposal 

problem 

Action 

Cgrro5w?5 and IHjtxl 
crwin*Gais 

M .ied ftilh a commcfcmlly ptoducod 
ChnmieaJ bindor np lls powtfer 
ccJtoct inln K tHick«. L#6d ^nd 

arrange tar special ■di^powl 

Fltis-Tlr iabk! Ih|ukJ= 

Absoib into sard, irardier » bi^iuils, 
rwnqwo Ib Wife op*fl *»* W 
CMaporalea Wft5b area Ihofouphly «iih 
‘WcUat and deiergerv 

IlyidS-' 

auMvicaa 

iDiairilbc: .aid wpi? dcr*vn w.lh paper 

Vjwl'Is or Ihr brgetr spife ^ 

CCWncTiercial lab spin powder 
□rtpOiti cri js dines' wantn 

Dir, ill eel arerf 

CulluB^cG; and 

cetilaniinaied 

AuiDdan-c in 5 boated autocftwc bBQfi 
armihen iroai as. clinical -wasle 


MjuJpmmL, e.g. 

■iu 11 u- e p&\£s, used 


TUAl 13,3 Firsl aid procodunas 

Firet Aid eltuatlon 

Emergency action 

Ccnidi^iCalbn by bo?ogicnl ngnr:^ 

SkJn 

Wash IhOrOughly wilh soap an-rS iv^lqr 

Do not aoruC Akin. Use anliscplic 

IMh 

Rnsu cut fiinrixighy ^th WfllW 

Wqi : JTfl5 Imm sharp 

Irrigate wClTKI ifimiedcile^y wiBi 

miunss 

running water and wash wilh m.ip ! 
arnfcepoe and water. Diess, wound 

Cvt spashea. 

Wwah qi m immediately wHti aienta 
jn daLo tyiwHh eoMon k* at lasa 
lb mmrlifis i/Ming Hits running rap- wale- 
or dci-nr.nd wirtarj Do nol njp eye 

Cpnt^irrfcnaiicii chomicate: 

Sleri 

FIdqcI urn-.s wrir r.npiiiiis nmr.<ini:=. of 
wa^er for al ioassl ID mvuj&iK; 

Eyo 

flood aye as above, ensure afTaded 
eye *$ downwards so substance not 


wafshad te oflw eye 

Inha'alisri 

RerriDva U Irosh air ir posaabta And 
retei Ed hr»prtal immiadmlBty 

Ingaslkm 

Madcai aflaniion ASAP. Do nw induce 
vopnUng 


Vaiipuniriura is rinrnwi II y by iyrin£C and noodle but 11 vatu- 
Liiitfurr hi irjn ;iU> he used. The Kcdk sire should be the 
lur'uciV pr;i>.l il;i] IW Chi: imunuL let avutd dotting inside Lhe 

m LhL" iiLMi-'siiLy to sock hurd and collapse (lie vdn 
around ii, rhni.-ni3u.l3y damaging blond cells. Length nenb m 

jKfi£tralt Ls?mforiiibly iiiLu llic veil lumen. T he syringe u/u 

mil K- sufficient lo cor recti.y Jill cbt kkid collectlilg WH* 


tuMber. ! he vdn ol choice is che ju^uljr where possible hut 
[Iil- i-t-phuilic vdn is also conunafiJy iikulL 

3 lie animal is safely and securely rest mined (wc Chapter 
13 ifrtd I be handler normally nisa t) k vein, dip ihe hdirjnd 
tL-an iirni EWMb with u topical uikohoJ wipe. 

Collection from the-jugular an he with the annul sitting 
bimI head twitted up and to om aid* nr wrtb -n cat -on its side 
<ir hjick and the head exlended. Tlw: vein its riKd hy pres- 
wt below ibe point of venipyKtuif. Peneinile ihc lumen 
jml up ihe dsidc of the vein. Slowly pull hgitk on the syringe 
ami ki like blood flow into il without applying undue pres¬ 
sure. When sLdiicienl blood has hxia pgllocted release pres¬ 
sure o n che vd-n. *hcn remove the iwdk irmly Quickly 
apply dime light pressure to (he vempurdciwre site vising a 
steHlt twab td" cotton wood. Immediately remove the needle 
from the synngu (to ivrid ololiing ot Hood cdl damage) 
uihd amoothk till ihc coUcctivij! poL. Avoid forced tacpuMon 
cif blood whkh may damage the blood cells. 


T)F 

When collecting from the cephalic vein Slight flexion 
and eide-ns^on of the carpal jo nl can assisl bkxjd 
flow. Alter collection, tape ov^r the animal's swab to 
pravartf further bleeding. If writing alone -with an 
anae-scheli&ed or calm animal raise the vein with ihe 
left band under I be legiand ifre thump on top, or apply 
a quiCk-rei^e&B tourniquet, and uppioacTi the vain 

irtm 1h* &<te. 


Vacutainer systems A "v^utsdiWr 1 ' is 4in evacuated 

tube (i .e. u-ith a vacuum) us purl d u c-nmpkiv system in- 
corporal ing a double-ended nwdlt screwed inlo u holder. 
I he sfnull vucuiaifK-rs huve a 3 ml ictliunL 1 hg| only a 2 ml 
dnw h ia carder to minimise the arnoum of prtesgre put on 
i be red cell*. It is important to eodleci MckiJ with cheenm- 
plrte vaculaincr system. Never inject blood from ;l synnjv 
■nlo 41 vpwtaincr. 

1 1 is simidimes possible to- iiuort iu«dk IlKW she vdn 
sintl colto the blood directly into a eonbiatiex drop by drup, 
I [uwL-wr, doitin® is more likely to occur. The animal should 
idfisPy be sicmdlni and the codloclioD tube is held ben^th 
eIic sJunk u ! I he needle 

Type and condition of biood When Hood dois 

and dor reLrueiiun l vkt± pl^ee, Uk fluid is referred to us 
wfiini. PlaAti l> eIiui fluid Kpanlvd from non-dollcd 
blood. Tly prL'VL'ni doilini rwUwnHfiulflnls lire ased. die 
nKrs* comracMi being ln:p;Lrin, ethykne diamine tclra-aoonic 

;ieid 4EIDI .4). tivuLiie Huunck 1 ;md sndium eiCruie. 

■ ■ 

11 iJlc md l-l-ILi- brennw. 1 hriiicu-ii uir lysed they Tcfcnse their 
conlfints iaio strruin lit pbsm^i 1'hiv is referred- lo as haemo¬ 
lysis. If serum or pbuma h reddish m colour after separa¬ 
tion then huetnuJysi^-lius uinrurTud. Iliis mighi result from; 

* Emss pressure when pul li back ilic syringe plunder. 

* Too vigorous misin|! of wimples. 
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■ OsmtHic pi-v^'iirL* hci.--iii.su Lhe skill Of I he ikl'lIU: syringe 
Ills water on or in it. 

■ The use -of toe* fine ii needle- dimuicm^ red cells. 

■ Fuiliflg I n s^pur-iJc I he plasma fortraiLfllt. 

il .i|Kk niij vh iiic presence: ni lipids l a Li in the blood. This- is 
often a physfolugii^il cwdiiior which occurs after feeding 
r ^pee i. 3 11y m^>iiun of I :ll cy foodi) and u it Li advisabte Lo 
sample fasted Buimak ml one? just fed- D.ipaemia nay also 
N? a patiwfojpcul cimdnimi ii-.siiumicd with me-in ho lie con¬ 
ditions 

Icteric mjnpfcs are those v>iih significant anfloiJinLs of bili¬ 
rubin in the blood. TllC fewl of normal ranee' bilirubin 
varies between species: equine serum, for esamrplc, will 
always appear more icteric chan feline because erf'' the 
much higher level of bilirubin in Ihe horse due to Lhe lyicl 
of a ie:i IL bidder. 

Chronadits are codmir ajperits and the;. mn\ interfere: with 
cotori hk lHe or spetlrofrretrk: bwcheiiiieal deteffliiflariwu by 
influencing the colour of scrum and pfewitlu. They include 
Lhe carotene intake in the diet: the serum and piuwnu colour 
of grazing, animals Digesting high niCiertt levels. vw.Il as 
dairy cattle, is more yellow than in other species. 

Coagulants anti colour codes i able 13.4 *iuw& 

the colour codes uttd lhe appropriaie aiiiiLtMguliiiiis. for 
qpedffic tests, The guneTiil pii i Kip le is ih;u tl)l A whale 
blood is used tor hMvnaLatogy. Oxulalw are usually used 

iiv eillwr sodium, pnEas-«ium G AttUHEHIdUItt Or lithium Milts. 

hui cumuliy the only useful rowme mjIl is the potassium 

OXilllLle siill wxlh siuhum lluuTidkj l(>\M which is usedi for 
glucose de terminal ion Heparin nfinle fa bred is uied lor 

fold d.'li’riTii: 1 1 ion. while Htdiuni cilruEi! i. ■■>. d fur tfoLLi ne 
limes and specul mi|Ptali£Hi HlmfiG? C lulled! IiIihhJ «ilh 

M-nim taken riff is ii vl-J for routiih: hiuL ll-JiliisLi Or' 

KennkHjy hul Ni a p:i rin |i I;i->111 m iiilj\ :>j used in many (but riol 
HII) dA, ns jiii iihiTriulive tu s£Tuni. 

Storage of serum and plasma Jf serum « 

ni;i is IO he Ik 1 red rallier L h j ri iinliiiedidiely letted or 

putfEird tu 11 Idlxji jEory. lahtrl llh: sample clwly With nldd- 

Uhle marker and then store; at —3ft C in a suitibk dcci> 
Ireof. Do not keep at room temperature for any length of 
time, hui samples can often he retained in a reasonably 


stable slate for a leu, hours at 44 C in a rcrngerilor. 

Serum and plasma should never be exposed lo extremes of 
heal. IF frozen, sample LhuL have been thawed should not be 
frozen again: they should only be frozen and thawed one v 


Urine 


Collection methods will depend upon Lhe reason for the 
sample and I he type of animal to Ik sampled. In general, 
sufficient urine of a representative sample (c.g. no! the firal 
few drops, which may contain mucoid MLerul Irani other 

purls of I lie uri iLiiLvnilJil trueLL free nt COMadlunailtJ, is 

required- However, samples fuMping all these criteria are 
usually ilmsc chaE are moK invBslve Lu die annul and 
may -iLHilL-liilkiK require sulIuIilui Off CWn jiLiirilllcLk;. 

Often, as a quick and com eideitL way of obtaining, unr 

in iLi a I diagOirsLk: information easier irielltnds hul ones 
ftI ul'Il are mure liLely lo pindLiee eo-ittaiiiinaLL'd sampler 
arc used. Urine sIiuijIlI he eLillevLL'd LnbCi a sLeriKe uniHcisal 


vouuiikt 

The preferred methods for bacterial esmiHination are: 

* t pnleafc; inn he pcrfbnncd in dogs- and cals- A 
sterile 1- to U-inch needle is inserted into lhe bladder 
through the surgically prepared ijhdoimp;i! wall. The 
Madder should be full to avoid dumaige l<s other internal 
organs. As much urine us fncnsible is removed to prevent 
leakage of urine through ihe needk hole created by the 
procedtire. l he sample 0burned is free of external con¬ 
tain buikm. 


■ CatkolerlMticiB sterile gloves and catheter arc used and 
lhe otemal genituliu are cleaned. Maintain sterility by 
feeding the unrthral catheter grjdu-ally out of its protec¬ 
tive pack whilsl being Jed into the urethra where il should 
pass eusily, Performed easily in male dogs and in mule 
cals. Sedation may be required. A Jarkson't cat catheter 
cun he used for cuts and a Falty callicter is required for 
bitches. Female cuts ure rarely catbeteriaod. 


Other samples car Ik eoUecied by 111:11111 ^1 f\pn'Ksinn 
the hladikr^ with die animat standing or in lateral rectum* 
bcaey. The esUenul genitalia should he cleaned juJ. Jiwisr 
dampened buck out of the way. Gentle pressure on [he 


Table 13.4 Vacutainer and universal lube colour codas, their anticoagulants and! applications 


V*ewli«nafs 

Colltti&tlng p'iuEh 

AriEiLdAyulmir 

Typ* 0l ^Hnifilii 

AiifUicvhw 

RL*d 

Wiilfr 

Notir 

CblLOd btooctberuTi 

Btachcmc^^yr, scfEJlogy 

firnan or grew 
wid orania 

Crnngc 

H f-.;\ ivi r 

Wnntc Uat)ri and 

Riasnn 

0KKherrt«fv, Ifieid, 

fltwfrrsLytes 

Laver'KtOi 

Pir*. 

EDTA 

wet? Wood 

•Haeniatakigy 

Gey 

VrI nut 

Oicolabc 

fluando 

Whoi* to)d 

QJuccw 

bfihl Uue 


Sackirri cilrale 

Wd? Wood and 
piaarno 

CcUigututiDn Icsla- 

Diirh blue 

BHMT1 

None 

<Seium yell 

Ctailed ’jl-oU se'UT 
Serurr 

Tmoii fitamflnls 
Swutpgy 


>1 tow/s -cYmcA c-D-'c-h rr j? manXactexen f.^arwc- *wn. iftcuanm arc not aAosabto \n sema iTiatof aamiU as itw vjxuutr tjn rataiMA ftih 































M.ukk i is L'amud out. The nuiiai urine js yJlowed In pas^ out 
(wd with ii any surfiiee badena) and it mhlMream sample is 
eollccitail. This is muse easily perfemrad with siruilkr animals 
hm L-nnCTamdiL-iEL'd in any with possible wri riiirj 1 tract 

Lihslr ulLilmi. 


Meiahsdw; tapjs for urine MtAdiMi are sofnetiimes avail¬ 
able.. as is special non-ubsorbenS cat litter or resorting to 
i;oir«tnn£ a mHl-streiim snmpk as it is voids! by the animal. 

Table I J ,5 list*; the pre^rvatives used in urine and details 
the itUAiti for n-sing them. However, in a practice labom- 
Clptv ii is heller to test u urine simple inmmediuMy rather 
ihin use any preservative, Urine should eloL be stored frozen 
hni kepi at refrigerator lemperalure. unless some specilie 
unulyticil requirement calls for freezing. 

Spun-dknvn Itenlnfuged! sediment should be examined as 
soon as possible, but formalin may be used to preserve ihe 
male mil. 


* The faeces should fill the put, fla prevent um muck air 
lotting into the sample iwtiicii may kill nfl\niy ariaerohic 
bacteria or lead to desiecal ion of the faeces and any puura* 
sites present l 

Faeces should be kept at room cempefiiLUni for only a 
short period before being examined, and should he ktpi 
out of sunlight. If exomlnalkifi of iJlc Luuucs has to h? 
delayed for u. lev.- hours, take u ttunspcrfi swuh of the sample 
for bacteriology and place the labelled poi, with its bd 
screwed on securely, in the refrigerator. Du not fruc/E iL. 
Be aware that stored faeces may fermeirt in. the pm*: lid v 
ma y blow off if not secured. 

To sumnwirise: 

■ Collect fresh rectal samples. 

■ Fill sterile screw-top universal containers. 

* Examine immediately. 


Faeces 

Use a wide-meucficd universal container or faeces poL 

which must he sterile, and hear the following points in mliid: 

* Ii is preferable to coiled fresh faeces per reclum with a 
gloved linger or hand rather lhan uw a stale defecated 
wimple picked up from the ground or litter tray. 

* I insure lli .il I he .animal i-- securely re^ I mined sn Ihsit it i-- 
unahk* lo bite, SCtft'Ich or wnggle while the proraiuK l* 

wimesJ out. 

■ It is be^i lo colled urine before enfcMTig fiieces, as cal¬ 
led icm per rectum may cutisc voiding of urine. 

* Long lingermiih- may damage the mucosa, 

■ VH> not use Force lo collect Tueces from the rectum. Ii is 
important riiui the area around the anus is L-leaned and 
lubiseaLed to prevent skin flora being introduevd ni lu the 
Li'.ves sample, and to prevent damage to i hc anal recta I 
m IMXHfl. 


Table 13.5 Unne preBeivatrves and Iheir 
applications 

Hy-driithlaiic arid 

CHCIJ 

HfalbMfai aoaJyflis cl ui^a. aiwncnlfl. 
calcium. »lal rirng-sns and urte acid 
tmLx v-eil Ibs^pql h depotct. 

tonnl 

Thymd crystal 

Bbc hri mitas tirwJySiS 

Acetic Odd 

For junciraic Acid dekirmnalim 

Bark acid 

Similar U NCI plus ip-erebob^icfll 
ttriMMHI 

Chloroform 

Cennnl far glioasa, is- a DOSHH 

ngk 

f doe re 

ts a COSHH risk 

Formai^i 40% 

One drop nn above bul noi gl jcoss 

Sodium nkarbanafle 

For pdrplY^iim 

noWpHflnni tup to- 
6 h&tirBj 

MM tellslaclnfy mgrthod 


AM U»vnp JjvMMIfrM aw 44P# trr pr^^wU JUki-Wilid .Sena*, !±t«yTlflLlal , 

fit fit? iTcy'-S Lft.fl>lti 


Skin 

Collect mil of pluciinl hairs tor exantiiuliiMi fur rirnewurm 
ijifeetLPri should he made at the active edge nf the lesions. 
EMUlI lIhJe viduLdl hairs „ including the nuM. If nol crammed 
immediately, place in a paper envelope tor examination 
later. 

A tape lechiiPqmc may be used lo examine an area of skin 
for s-urface mites. melasse/.ia and bacteria: 

«| I) Tuke a section of clear adhesive cape. 
t 2 ) With die sticky face down, press she tape agains* ik- 
huir and skin. 

( 3 -) Full olT and repeal over Ihc area to he invesiigalod. 
iA) Place I he tape on In ii m»cTOw;upe slide for esamimi- 
I ion. 

lo obtain stiit'iples of emu! Imi-Jiuuj for mite exismiiLa• 
lion, use a toothbrush Or simibr bfislle brush phis icioLHckL 
is unlikely LO identify ringwnfibi, which alfeeLs ike ruol 
shaft!; 

(11 Work a small area III u lime Lib llfac one direction, brusli- 
ing the coat. 

( 2 ! Tup the brush, into a PcLri dish or on to a glass slide. 

( 3 ) Use forceps or twnzen to pick out ihc hair;, 

(4) Do not pul hiiir sample* into plastic b^igs, » Blatic 
ckdritily builds up And the Sarmipln m cher* v«y dif- 

JriL'ull Lli handle a nd vsamine, 

I ot skin scrapes, livj a scalpel hliKbe lo remove the siirljiLe 
layer of skin. Ii is ^iipnrLaibt to gu sufTiekniSy deep to 
achieve peiirrllial hknid OOZiilg tpllbpomt clusters of surface 
capillary hlecdine Hsee Cliaptei L^l: 

i! I \ PLace u diop of p>asaibii oil on ilk: clipped skin area to 
be examined. 

(2) Gently squeeze the skin into o fold to bring any bac¬ 
teria or parasites nearer to the sarfaee. 

0} Scrape wiih the scalpel blade. 
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( 4 ) C ;irefilllv sCrapt the sCaipd oil Id a. miCfOKOp* sMt fOf 

■ ■■ 

ii\amijkiliiiai. 


If liiu sampL" is Lu lv EubmiiicMl la a Lahoralor_v. pui a 

vigil r w; l miru [full a p-sjl bl;idu is incluilod ^sjH:L‘i;.illy il il 

k unprotected). 

To prevent desicciilion (i.c. wIiugi a. sarigdi: is lu lv IqoImlI 
ail; liter); 


(1) Fl-ilCS I j|l yr ur hliiElirig purser lii lhe liil uf ;i flerri 
dish unci ihtl il wilb slcnlc water. 

(2) FfclCt IWO stick ;applicalnr^ or HluCdlsCu.'ks mi Liip. 

m Swptnd IhM slide «n ihrt? sLjcksi. 

(4) Pul llhc buw? tin as a hd, wftl waih mf* iuld label ihe 
dish. 

(5) PU\oc in u (tool, dark phio?, 

Some rtfrigCTiltOTS may be -ni lDu hit I'nr sCora^ 1 huC be 
wnri¥f?d that some of llv-m ttltfilCL moislure as I Ivy whjI 
and therefore the pvtuhI of sLnrajjL" “JuiukL nol be Luo Ioill 1 

(uis the nil on (tie dish is no! totally airtighi ), 
l or longer 

all musl he prepa.r«al asephtailly. I ormalena.1 under a cover 
slip on a slate; the urga rnay lv pTLilivI L*d Iroin dusieLaliun 
by H'ahiiL' I he edjjfl; v,ilh unil varnish nr epu\y re >i n. 

I'usluk-s may be sampled with .i --1 -j r 11«_■ needle urn a small 1 
or 2 ml syringe: 


sloraiK, use ai rligliL jars wiih a muisi bed - bill 


41 ? Slil'I. I he luiUlHU of ilk - pusEille iiiCO I he Elifidlc. 

S2> is pros oil In a glass sl&de.. 

i i|> Make either a M|uash preiunilimHby placing a wKtMld 
slide on Lup at right anele^ la [he ljr:-»i and squashing.) 
or a hut (by use uf a f|neader}. 

(4) Sumples my then be examined fresh under low power 
or Gained and oamined under high power. 


Synovia! fluid 

Synovial fluid is eolLoeLed hy means i■ I arlliriKL-ulL-^is Iioici 
the Join! in nrdLT hi inveslieaCe a pjulieujar joint pi>.>bl«_isi 
such as urthrilis or m some eases of shilling lameneis. 
Ccdlcclkm niiiy be rmidc on a codScious animal or following 
umiesthesaij. depending on the iinimui nod Che joint. 
Aithrocmtesis is mode ixfrticallly with a syrinye and needle 
after the site has been prepared surgically 


Thoracic fluid 


I he pleural euvi ls cociIlilils- ori&y ctumil' li fluid fur adeqiuile: 
lubrieaLioil of the inlruEhoruLLe organs and llle Cavily lifting. 
I tie niaiii reiiisulS lYif colleevii'ii and cxamilkaikm ul [horade 


fluid (by me a n- ul lliuruojeenlesr*-;' is lu find llte enuse ufari 

increase in fluid, volume. ColLccdon ii ivrfularled ascplieaiiy 
i ill 0 F.DTA cubes and plain tubes. 


Abdominal fluid 

The amount of periloneal fluid lo ihe ubdominal cavity is 
only sulFioent lo provide UihrieMtion of the ahdomin^l 
orpns nnd periloneum Any iraerciiw in volume may hr 

inVtSlijf-illgd hy meiim. of ahnNini iFniKi-ratesis Artplic tollec- 
tmn is immlly ptrfOlltWd via Lhe mnsl tLepeuck-'ni pari of Ihe 

venCraI mkll ine in iheslandmg animal foUowin^. normal skin 
surjistid preparaiinn- Some of lhe IHikI rumple is Imnsferred 
into FITfA fur cylolojp. while Ibt rest should hi 1 Irnnsferred 
into phnn lubes ur sterile gonlainen lor hic»chemisSr>- ^nd 

peihaps hikL'CLTiuloL'y. 


Cerebrospinal fluid (CSFjt 

The es+uninulion of CSF may he very useful in di4i|:ncKinig 
sume neurnlkiicie.il eondMuiTii The animal musi he ana^s- 
ihettsisB belure the fluid is etilleeied The -^rL'a ihe spine 

ilka I is Capped is nOfftially either lhe alLinlu-uLuipilal ut llie 

luinbu-saL'ral spueif. 

* Pi lt| inf l the selueCLTsl. area by shaking and lull sIltUl* asup- 
Lie psL'Laulii nis_ ;ls Inr aiiy surgieal pTueoJure. 

■ liiurrl a suilable spinal Lap needle mLu Lhe subaraehnuid 

^pucc of chc sfwnal coLimin, caking care not lo advance 
the i tee die coo far (which could damage die spinal cordi). 

* Normally the animal b placed tn bceraI recumbency and 
the fluid is collecied into an EDI A tube for cytology, by 
means of free flow, 

* Do not aspirate ihe fluid. 

]L is possibte io colkci a second, plain Lube sample 
1 wiih no antwoogularut added) for biochemical lesis ^ifler 
lhe sampfc has been centrifuged lo spin down any cellular 
material, 


Tissue samples, tumours and abdominal 
organ biopsy 

IHiiPpsy techniques rekne io iIil- sajiiplmt:: of a soetiem ul 
[issue, tumour or organ for eyudogieul or hi;>iupaLlH>3ogie4iJ 
examination. 


FORMALIN 

Foem^Hn is a sirditg antiseptic and disinfectant that 
has. the ability lo preserve tissue samples by ‘fixing 
pr hardening Ilium II is Commercially prepared Irom 
a pungent gas. formaldumyde. as a section d 40 % 
strength in water, l.e. a formeldohydc solulion, 
Formalin m a hazarckius substance (it gives olf a gas 
ihai Irritates eyes and nose) and it is impotlanl that 
local OOSHH and Health and Safely rules are 

understood and adhered to. 

Containers m pots lor tanralln*flx«d lissuos should 
be wde-moult>ed and sae^-topped to aid removal 
as the fixing process hardens the tissue 
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340 Laboratory diagnostic 


For roulinc cm iffliis frnr histopalhology Arc Used in 
f. •rmiii ftaMtt, wliicSi is niiitfe by diluling lor mill in in a 
buffered uKu solution so Ihfti u contains |fi% formalin 
i Table 13-6}. This. buffered Mil m ion is preferred but ll is 
potable lo use normal saline (sodium chloride in slertlc 
discilkd walfl). though ilw ffpodnen b likely lo be miToccciJ 
by cellular and hks4ochefnl£&l change* because, with the lack 
of li buffer.. there Li ih control of pFI 
Fresh (issues nod 10 be Eransfeired immediately into the 
li native. as the process cl m/erinis (cell ‘ tilth unci lysis) can 
occur very rapidly. The coniinttr dnukl aim a minimum 
of 10 parts fluid to One pari (issue.. by volume, which will 
ensure iiifllieterU formalin penel nitinn inlo ihe iissue for 
rapid |js.«iI kml. 

When submitting tissue in w laboratory, ensure ihei11 the 
container is labuded and securely *euletti iind I hat there is an 
indication of (he original Inca in in of the [issue 


Toxicology specimens 

* All sfHrimHU should be Ltdleclcd Ins from any extra- 
neous coniamiiLaiiuu. I hey should not he washed, 

* Each sample must Is- collected flnd wbrninied in separate 
leakproof, airtight, sterile and chemically dun plastic or 
u.iush conudnero- 

* Each eomakner musi he Labelled with ike owner's name, 
animal identification, type of sample, daLe uf Cdlletlfcni 
and the name iind address of iJk- practice. 

* All samples mint then be placed together in one kirg? 
container. 

■ Unless tissues are lo he examined hbiologically, samplus 
arc best collected fresh and then frozen. They dusuld Hum 
be dispatched to the toxicology laboratory on ice. 

■ C'ofiuilt l he Li bora lory prior lo putting and submitting 
ns they may have s-pxial requirements. 

■ In eases t>f prisoning* it is- essential that accurate records 
are kept at -ill stages, as evidence may be needed for 
possible litigation- 


Submission of pathological samples to 
laboratories 

In order ip maximise cbe [kHchehI for diagnostic mforma- 
lion, die inioiiien is Ehii miieriil should arrive at ihe 
Itborauny in a wudtilion is similar as possible lo that 
when 11 will geimitiy eollecled Correct pnsservslion, prop¬ 


erly completed paperwork, clear labelling and good packa¬ 
ging line all L'S^cnEiili- 


Preservalion for transit 

Tissue, once 11 has ken removed from an animal, iotmedL- 
aidy st:irh in die. Cfcll membranes break down, leading lo 
iks i ruction or lysis of cel bn and this praocrH of auiid>sis is 
bartered by iirttrciLwd lemperalurra uiid humidity. Tui ^ 1 
and Freezing ire melhriE of preventing or reducing autoly- 
mls. Tissues fur ^imAdird histological Examination should jut 
be Frozen. 

llaufiHihiis b ii form of cell degeneration in blood cells, 
Feed blood cells ire likely to hr damaged if exposed io heal, 
cold nr violent shaking, 11'possible, separate serum from the 
ckti by ccrnrifugiihcm before dpspulch. Whole-blood sam¬ 
ples should hf L'lmilv but adequately mixed ^ith the correct 
ereount of anikodgubutl to avoid dolling (which would 
make them unsuiLahlL- for examination^. Pick whole-blood 
samples and serum in a way Lhit minimises temperature 
variation and. physical dum+ige m transit. 

Labelling and paperwork 

If samplei 4re being ^nt away, Ihc mime of the veterinary 
surgeon and Lhe pruLiKu"s mime and address should be 
.recorded. All request forms slum Id il«> cunbim 

- Name of owner. 

■ Name of armiu] (or une re ference number relating to 
that animal). 

■ Animal's speciea, breed. age, sex. ansi whether inl-nct or 
neutered 

* Date of sampling and time of eolkction. 

■ List of samples collected, including type of aiiti-coagii- 
kinls used (if applicable). 

• Clinical history. ineluding any spectflc pneseiitirtg signs 
and any currenl treaUnmt. 

* DcEails of Kile or siles (if awabi, skin scrapings ut bmpsy 
rniileriiil are submil led t w ith a schematic dkgiana ti> 
show the pofiitiwi. 

• Jndica l kKrs oflM4 or esami mil ions, required. 

S-ubmic ihu cnnapkiL'd fonm in pbuMK envelopes to pro¬ 
tect ilkL-iu ffLisn posiibk antlntiiralkin. Each sample rcUu- 
ang to the case should be individiijilly md dearly lubdlcd 
Vi iLh llfeu Blank: of Eheown« :md I ho animiil, iind should be in 
agreement wills delail.s On the i-uhnussion fnrrn. 


■■ ■ • j — a . j 

Table i3.fi Buffered iiC% formal saline, to make 
i litre 


Ffsrmaln ^ 40 ^ lomaldfltv/dG solution) Iffi) ml 

NaHaPOuZHjO' ~ J -4.5 Q 

MagjHFQj_ _ fc.5g 

D^tiited waair OCO ml 


Packaging 

cuninLnirL'iiil kihuTiLlnnMN supply spv'vn;i| postil I piicks 
Ici-r suhtfklk.'d ^iiriplfs. All tanhplo% must be packed in cmi h 
pliant wjlh postal regulations (Tablt t3.?). 

Alv ays aSsUIIK: 1 liu L lI suOk-’tlnO^ can he hrnkirii tin I ninsi I, 
It will be. Packing should lx: such ihaL: 
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Table 13.7 Postal regulations and packaging requirements Tor ptilhotogicar specmens 

Pacbipng nquiwwto Id* paiho^oflicai samp to g liroip Januaiy 1 KW): 

Any rtviQniMf r. gp«mpn ^rir ihrouQn the Royal Mail h3ft ID t» packaged in cOrilftinftns JCHflbfflntog Id Uralod Nalions Rrgnl.-rarT m?. 

The main pgail* cpncgming ihe packaging are as- rolowi 

I l|| Walor-tighi: primary cDfitainfl*^ gt*h as e gRB6 lube. TOs has 10 be SunOurded by auUkmnt a&so-bent material and p4ncre1 ngtde 9 
sracnrtaiY cpnln«n?r Thg &ftCC*irStary CfsnlBJngr and absorb^l malaria] ffiuSl tW-^upab kf al confining s£\ Iho cantert* a\ Hid prnnary 

onriomfiftsl 

| 3 ji An flsmipDrl lifd al rarrUnlB, end dasaite pi Sift BeoDer. mufll: be aiLbChed ID il% ft*£ 4 ifxkiry oarlaiiic*. 

I3> The secondary contengr musi bfl pieced ^IBde a UN-itfSproved ■OUl*' omakUf - usually cartibaa^d. Tha mass I tun Lahrtted wr|h ¥1 
.ippmpnnm iwam des»snat>cn. 

|4| The po^digng In rn*e! UN n^q^eiTienlft Wth *egafd 10 pseaiiun* and tmpad. Brcaira oi Ihis IL is likniy In bn rnnmft fiiywnsr.se 
chan ciirmni packaijrg used W Sftnd dlaryioss* mal&jiflj IhrOufib pasrl. 


In nctdilinn. |h*i t'gltiiwng postal r0ff.J»3O5 BlfOUM be adhered 10 


(1} &J$e Flrtl Class w OaiapHl OO WT US£ PARCEL POST 
f^'l Label e*id pulsida wtlh inn Minds; 

PATHOLOGICAL SPECIMEN - FFlA£iJkE WITH CAfl£ 

As well as Ihn iabwafceiry .->1r*i£S!& rl musrt s*n?w Ibn name adored- and lelephoeie Pufflfcer dl Htt semier whg will b« cgnfcnrted n &3&B 
□1 linkage- or damage-. 

<3d Ewiry spec i man rrual hn in a primary «n£BPW which ig WCtirHv M*ed Martlnum Of 50 ml volume urtiw Pm ,I Oltoapproved 
mulli-specimen packs 

(4-1 Primary conlaner rnusl ha wrapped m iuir.cjftil ahsorlMm m^ranal DO -absorb afl 0 ? Ihfi aarfipk il Leakage w ^rea-Jin-* dociits, 

{&) Ths cartainc* and ahsgtaDnl maliifial mu&1 tm wn^ *i a leakproof glaalG flag. 
i’ 6 j T|-e plaslic hag mi*l C^icn he ptooed in chia dI Ihfl lelkiwog 
w PlasiiG £^p-Cknvn cuninjner. 

(6) CylilXlPca^ lighf'nrtghl ififrlHl u&rilfijncr. 

Id I Sli -ji-g COidbOftrd bo^ wilK luJ dcplh L:l 

[d^ TwZi-piece- pOlyaiyrerMs bax wlh special grcxTiwdpIn. 

(?) 11 Is ret^imreliistl I ha I Ihs CDrnpJe&o paoup? is placed in a paraded (Jrlty) beg 

\B) OTw pflckagjng c^ftiarns unuai be PaaL OHbe appnaved _ 


■ Sii-mpk' in.iion jI h net djmu|!cd. 

■ C wntainers do run hrc-jl; -or leak. 

» S.miplcs 1 1 1> not tv»mummjlc euda olbcf i»r the acwm- 
punypnju- pupcrwinorlc, or anybody who handles che gx.ii_it- 

ayc nl CraikuC or on receipt 

{ 'nncm ikir-r shoukl h L ' Nucurc k^i k proof and protected from 

hrVak iuu hut noL su bnunil up m dtri(|-lilm. collon ^ 
huhhlqjjuk -uidi >!n:ky lupt: lhal the lllhnfiilory 5 -luJI LLTC 
nnabLe tu o|un ihcrn liji neoeipr, 

I i a import SWuhs sIhniIlI h l* u^m3 v,rth lhe4.0fnft:i lilrtlia ill 
ihem li i pioLm UfsKvainm pi inKFobial inalffnil. N\ed 

liss-itc shuuld be m >-■*.;u 14.* (cKmial ^lIiiu 1 e^^ntiiincr^. 


1 21 Place II spreiuJer slide |UM in Iron I of the Limp n>l Mi nid 

anil aniilc th« duk ,H about 25 45 mih lli£ SHjfacc nl 

the linse slide. 

i H) l>niw Uu ^prcadc , r ^ide Kick inlo I he drop of McmxJ, 
causing che bjixnl in run iilorry Ibc inkTfucv lu-twceii 
lIjc iwo disk's hm not ri^hl to ihe cdgc?i. 

1*1.1 Plbdl Ik spreader slide sleodiJy ivith all escll. rapi L | 
mioiioii wwtrtds die far end of Che ulitcr slide This 
m» ill duu ihe blood ulunj* behind the spreader slide- 
jiui make a thiA. even blnnd him, 

( 5 ) AIJliIv Ut ailf dlrv. 

(b) C tea IS thir edge uf I he spreader s-lidc. 


Haematology 


Bfood smears 


CieilTi Wished, oil-free ghi-^s lllki .>ici>p£ slides are 

required for the preparation of blood mu-art H ie IT.U|. 

I he rtiosl useful slides have 4i fro-^cd ;iJlM uL one end cm 


which lun&ple ideniHkaiiiop am b? recorded. For a spreader 
slule P svIol-l -i si Hie vnich a snsoolh edge and chip off the 

CLirher. 


ih I 'T:icv j Limp no nticrnlilieii of well-mixed EOT A 
aJioIc blood jI oik 1 likE. 



Tks. IJJ viakinc a KUmmI :■ ik.i 
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1 7 1 f. iriLV the lain i i:s ;iis>driur>:l. eL misly be ^Ilblhi^lI Icy eiiUTimc 
ul'LI nmrphidugy using kiniiun>:ni-%Ly siuins J various 
iilkialiEiLf friL'lliyltfrtLT blue slums enffihirsed with emiril 
viLch ;is I .eishmun"-* sEuin, Of Wright's lor ;i mudiliud 
Wright's ( i iuansii 1o indudi? surnif husemnpar;isil£sj. 
Suprai iljl si uins su^h jin hn l-i.an I lt-u%v 1 bluE i.ir new 

uiifl hyltfiie blue i-'U-n be used I *»T r l 1 ^s l- uI■:I l ‘3 Dt*- vi.ninl-- 
.ilwi Li.i delocL ind humus and other esdlullar mulemil 
js h I on il piirasiles, me I tit ling t lari ra ra/wir t ijjf* 'JVjt 
$pp. and ifrjfa'.fia sp|1. 

1 Iasi i ii^liohN Uir sLiuinclg LllJi mquu:\ luH vary h^lwiftni J il-* 
lerenL lt’s.U ;i> ulurUy of results wall mlluump? •;Lts-' i^#0n^ ofl f 
f&r CTLiunplL', Eli it Lime ;i slaan in Itdl mi Lhv *lkfa Individiml 

op^rnnint deveinp llKTf n* r fl preferences, Table 13.S show* 
some nelbixh. 


Examination of blood films 

I he blood li Iiti n- used Eo perform _i dilh-ruiliu.! mhiiip Itlmid 
nil cminl \W tW I Jiff.}. Tbe aim rtf clhis fimpnrluraL pnK.'tiduTL 
is In UNlimulLT ilk: rdevu.nl pn.Kpniiiml:i (us pCEterllJges’l iif 
ilk! dslfereiii: lynto of white cells m a sarnpk. 

(I ^ I hu III ill should be s^uianud under la m, |k .1 we r 1 ft note 
I be vpudily of I lie I II 121 and skin 1 and I he lvIL rr.mitais. 

(2) Then stirri ibe fan her em) «f the film for plucekc 

dumps sand In ftp? abnnrmsd tells. 


(31 3 r inii.|ly, under low power* sdecL an area of tbc film at 
false iine-lhird From the end of lihe film al lhe side edge 
which to be examined under high-power ml immer¬ 
sion For cell counting. 

(4) Ssvin|£ out (tie lew-power objective, place a drop of oil 
on the urea and then wing in Lhe oil-immersion Il-jh. 
focus and count using 4he batikmeni Lochnique. 

BBtJSOfTT&nL tBCh{VQU& Rather than count eaeh cell 
nf each lype Cl hough Che grantcr I tie nunilxr counted. the 
urealtT the mocurucyK tedhniduns often use the balllemenl 
iwhnitjtie (Fig. 13.41 to cover u reasonable area of ihe 
sample and to coujiternd dislribuiion bias: 

(11 Move iwo fiehls along Lhe edge ol' the field, wo fields 
up t two lield^s ulong and two fields down. 

12) Continue ihe «| uence until HJO cells have been 
(oon led r 

(J| IUc4rd Ibe numbers of «icb type of odl. 
i4J Lx press ihese ns p^cx^niagcs of the tola! WflC co-unt or 
in atwcdule numbers 

Poor-quality films Tiw^ can result from u number 

of pTnhi urns: 

* lew Lbi il>.. Itufrfifonr iTnpfi>v-,ihli? Ln ilIltiiIiI'v ihu p?IIn due to 
poor NO para (kin. C“c>ri*-LH:I by usitil 1 . sin a Hut drop nl bloi-sj, 

* Tt’K.'i 1 bin with 1 iinllIIIl'iuti 1 oulls IdunJ. A liirger drop of 
him id ruq uirud. 

* Ijuev^n thK'knMss eausvd by jerky or hesitant spreading: 

bKhftlqiM. 


Tab*© 13.6 Ccnnmon blood smear staining methods 



Gtcrnu staining mdhod 

SolutJon 1 

Mnth^i aioohoi, absolute 



(Analarfr 

SofcjBona 

Giemsa al®n consialing of; 

Azure ll ^o^n 

30 



Azure 11 

OUBg 




2 m mrf 



Soflullonl 

300 m l 


SohJtiefi 3 

butler &flUrik>n tpH t (N consisiirq g\: 

DtSOCiWT! hyonjgfln ijilp^liQsptigrtf 

947 a 



Polasslurn ditiydrogwi orthophos^aie 

g.oeg 



Dt&Hled water 

(can obtain barter t^bi^ to dtaaciv® m watar^ 

1 litre 



(1 ) Ar-dted iBms liKfld In solullcn i for 3 mnuies 

(2) DNuh on# velum® bi solution 2 Wtm nnt vcili^nss oi soLitlrm g. Flpcwa slcta and 
ste^i fer 15 ininules 

( 3 >) WasJ"i a*ill ral^-nr fs nl lh 1 1“! wrlh r, 1:11 ilnn :i, until nrn- ilenlilinbe rnicrosDDpc.ily 

(4) Grain, and air dry 



Lcishman 5 starling mtlhod 

Soluttefi 1 

Leiehmana al®n 



Solution 2 

Suffered <Miied imSm 

(pH d.as 


MtitfKKl 

(11 C-OVBr $m^r wrh Lftshrrjan s atnin nnd luc for £ minuses 

(21 Add "0 the slide twice Ihn vcilume of set Lilian Ailcw Id mn but avnd spllage 

( 3 ) AlkDW to Stand fgr appwrnntfily 1 $ mi rules whan n maliilc sctxn bs'II bis- vi^bte 
tfi® 5i.iivi£si al Iha aal.ilicn 

(4) Wacsfi gcnrl^ wrih bjIFenedJ wtft SpaluliWi 2 and alow to dry. 

or> 



Al;’^ Tllfp ifT^ J&i K» ^TVJi^pqaiy pf£HXJCA3 SlWn A%*J UrfJiCTr Ji£* SlTip/a fC uSC bl#' HU/ .”CI giffl' J5 C{ffH r OPVuljf bcCniVo?! £J5 LiNSsSr^r f afar! 
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Bleod 


Counting 

edge 


<»l 



■Glass slide 


track or 

mierDUope 
11; ii a 


F&alhiirad 



S it!,. IXA Co • The baiLkiwoi ncchfuque I nr i! llvi;m i I hi. hhI l u- nil A pn»l ft, md ^mrjT v. ill he thumb shaped .md jftaui half iht* tenyiIi 1 4 1 In- \luk- 
■a it hunt touching chd sidn. (b| IlnrtTiivyNinidr^r ilhl£-u.'iiii)ri(n{i ntei 4^11 i.iiiIit il.r ini.. TkhI wh'/lr blocd cdk arc ixiuriichl m ilic urexa 

marked W "kI HHlaI red blued cells ire tcmDlcd in ihe areas marked H 


■ Holes saiised by greasy slide. 

■ Streaks caused jbjy dirLy or jigged spreader slide 

Stain* 'In m kl he Uttered, a > often drims and rfcpctiiiii 
prevent atln|nale staining and cdlulir diiTereantiaik'h. 

Production nf good-quidiifij smear?, tequirg* praetirc. 
I ini form staining may best he achieved by use cif jukVLun 
ing machines. 

When cAii m ining I he WBCs seen in j blood hhn, ii is 
nnfKMi.ml U) miwanber ch.it red cells ore also present ami 
1 ha 1 ilu?> cw> should be looked at and oonLm&nud upmi 
I ijfpcn? 13 ? shorn l he various aspects, ikT red cl- 11 develop" 
metis snd morphology, 

The total WBC count riw musl cnmriwsn. al vunnih 

methods are cuber hy autumn Lid hjiemoi-nl^jfY anutyscr 


l preferred! or ntunuidly hy using a Usnopet haeirtLieyicrmekT 
kn which *:nri lams dtluling resetwrirs and capillary pipeii-es 
for making a I Hh I dihidan nf blood in amnuHtium iusiLiIc 
nr w&ik iipiiJ. bolh of whkti lyse erythrocyte. ( ell-, are 

tipunled using a. hijjcnwicytoinetcr and cover gia%-. iftig 
15,4H 

I ahk I ’ ^ shores rhe normal rcfciL-ittc tueinumfcigy. d.iia 
for a number of species. 

Red celts: morphology and terminology 

llrycliniLvitN I red I'loud eelK R lit \| are mifi-ifuekaLcd 
bieoncj *. e dhes thui arLTp^k^uni^h-yrBlow when unstained, 
they lakeupcohi.11 when viinped by konMiinr-Vi ■■-i.iin-, and 
become pinkish. 



rtorrrmftiast 


1 

Rol iculacy-le 


Pr&^fVChroblJiil 


Eryth rocyic 


opyrighted ma 


FI* Ii? Erylhracylc d?'ii!lft]inii;ir mil n~ n | !nl.!py 



























































































































































































































































344 LatrtffltOry OtQPOStiC SKU 


Tafcle 13.9 HaemHiolcgy reference ranges tor domest oiled annuli 


ParamcEcf 1 

U nils 

Camr»n 

Fflllne 

Eq.un* 

ThoroushtKMl Bovin# 

Ovirtt 

RBti 

io ,a :n 

5.0-B.5 

5.5-10.0 

5.5-^.S 

7.0-13 

4.5-9.0 

5 0-10.0 

HximciglDbin 

fl% (100 mil 

15-16 

B.tCIT 

0 0-14 

10—IB 

B .5-14 5 

60-14“ 

PCV 


37-57 

27-50 

24-44 

32-65 

30-40 

22-^1 

MCV 

fl 

W-77 

*(V-55 

3?-52 

37-M 

40-60 

23-10 

MCH ^ 

pa 

19-23 

13-17 

15.2-10.6 

13.3-10 

14.4-10 5 

0-13 

mch; 

q*m J100 mil 

31-34 

31-34 

30-35 

31-39 

26-31 

29-36 

WBCS 

lo^r 

6-15 

4-i5 

6-12 

7-14 

3LS«10 

4-10 

l^mphacym 


1-4A 

1.5-05 

1-6 

li.7-9.6 

1—1.6 

2.6-7 J 1 



12-3P 

2S-33 

15h-50 

25-70 

■40-60 

65-72 

MaT.jffi 

1 C^.l 

3.6-10.5 

£.5-13.5 

2.1-9 

2.1—9.1 

0.7^4 0 

0.7-3J2 

neuirotshtfl 

% 

6U-70 

45-75 

35-75 

30-65 

21-49 

16-32 

Sard 

i tfn 

0-04 

P-^0^5 

0-024 

0-0 29 

M.2 

o-o. r 

n?y1rop4nt5 

% 

P-2 

P-3 


0-2 

0-2 

0-1 

Ettrtwphis 


0.1-1.S 

Q.f—1.6 

0.1-1.4 

0-1.5 

0-1.6 

0-1.0 


% 

2-10 

4-1 £ 

2-12 

1-11 

0-16 

0-10 

fcUxwvites 


PIB-1 & 

o-oe 

012-1 2 

0-1 

0-1 

0-1 


% 

9-10 

0 4 

a-io 

0-5—7 0 

2-10 

0-10 

ESa sup iiils 

1<?Vi 

0 

D 

o-a.s 

0-0.4 

0 

0-43.2 


% 

rare 

rar* 

0-3 

a-3 

rare 

0-2 

nerttiefle 


iM-sw 

eWmk*o 

^0-5W 

1P0-3W 

2W-300 

2M-700 

5iHUW EWinVm iritHi^rLWi^ Vfrf. J^fcOYi^TI. Dfriv\ 


l B nwri rhralil.isK .ire Elis? lintE sLum «lls nf lirylIfcmpHML'sis 
W ltd CHr'H pn'HGuebnii. They hive ;i large nucleus willi 

nucleoli and S rim of hluv ,j sL;uTii?d cyGOpliiwiC J hiemii- 
glcihm §ynllic | vi^ c-nrnmeix'vs -nn cdl division within ihe 

cytoplasm uvd (lie cdb bccumi; idler, Tlwst are relL'rretl 

Go jit niirleaVed N Ibt's (NRHCi), NKHf cytoplasm L-hanc-L's 

frnm purple to greyish pint »& the celil ^ui smaller ihruugrb 
*nl ages Jil cel I divi^nn [rmriiniliLiisIsi. When Lhe cell is 

L-LHrtplL'EL-ly hiicnKsgkibimsod. I he MSull dense nucleus is 

twlrtlded lenving ;i griyisdi-hlue OP pulyehrrtnLdlic odL 
Willi II FL'IiniliLr Sl r I'd. LIT 4 ! V, llldl sLllillS 111 U.C Willi b-lipTLl V ilU L 

SlOIflS Firth as briilliunl ures j®l blue Of cilia mclhylcilc blue.. 
These culls hiivfr nn nucleus ;mi.l m referred In as n.'EU.'ulik* 
l - \ tL‘\ Wi I hi is normally 1 2 dav£ in tlie ptri i pheiflJ blood 

stream. ilw,'=vj Duse their polydirumasia and are adult roJ 
ceils. C reiuiiiHi is a kniH applied to rails showing Irregular 
m&fflttl Lin lI pi&L-klv points duo to shrinkage. It is usually 
iViuimJ in ^uacidLion with top slow air-drying of blood 

film 

11-nTm.It-.]4ill^ Undies aie basophilic nuclear fcmnancs wn 
as the NkRCs change to young erythrocytci, They are 
found in response to anaemia and splenic disorders- or 
after spleixeiojiiy. 

TiLi-jet'i tells are RBCs with a central rounded area ttf 
haL-ciiugtahiifc surrounded by a clear zone, wiLh <\ dense 
riiiL* of haemoglobin around the perimeter of ihe tell due 
El> iitcn^isL'd membrane* or decreased volume. They are 

uilcn lound in mm-fL-gene/aLive a jkiejrhu. 

Hiiulfuii\ is ;i type uf red cell arrangement used to 
dir»eribe gcoup^ng of RBCs in slacks This h common id 
healthy horse* hul it otherwise associated with increased 
fibrinogen or globulin coiHTnlratMin in the Mood. 


Whrte blood cells (leucocytes) 

WBCs are nude-jied cells consisting of ’various types (Fig. 
I 3 , 6 .i which may be chissiiicd into Lhr-cc nvorphologicu I 
forms: pnhnwwphuniivleiir |PMNL) granulfleyirv. hmidm- 
cylcs and monocytra Ibolh Bgranulucylcs). 

FMNL granulocyte*! have si single nucleus consisting of a 
number of lobes The) have granular cytoplasm ivufl cun he 
different tialcd hy ibe sunning reatliou of i;bcse Kranults inln 
ni'iilniphik eiisinnphib and hj^ijiliils, 

1 he nucleus of a nt'iiiniphil will sin in piirple-vmki. Tht 
immature or tuvenile cell is shaped firsi like ii kidney-lxiin 
and then like ii hc^rseshne, Ml which staice it ?* ullen lennecE n 
metaniydwyEc or later "birnded" As Ihe veil rnfllure^ iG I'orms 
h^hes. the mimher of which irvLTu^ises with irbe reding matiiT^ 
1 1y. Tht cylnpLi^m slairiH, ;i li^hl penk; llic granules iire vjpltl 
allluiugh often under Lhe mieTuseupe uppeurs tleur. A rise in 
iimnatuxe n^utropliih is lerOied 'shirt flu Hie lefiT. 

rSeuhnufihilLa as :iil iaicrease m ueuLn.ipli]l:i and is found in 
knfectioiu in Hum him lor conditions and under 'stress' ar 
condktian indaeed bv siermds. 

Iimitaiphlls are similar io neutrophils but then do not 
usually become as multilobular and their cytoplasmic gran¬ 
ules wlII stain orange-red or pink. In each -species of animal, 
ibe shape and colour of siained cosmic granules me slightly 
different: some a re smal I u rul oval, (.itlier* are larger (such as in 
the horse), while cals Lend to have large rod-shaped granules, 
i.i-vim!|ihiI m is an increase in live number of these vei ls and 
is often found in association with allergy and parasitism, 
t!ushiupt-rila is a laek of Ihcse cdh and- in> often found in 
ihe dog in iseocijtini with steroid usiijie und Cudiiug's 
disuse diyperadjcnisCOTlitisin), 



























































































Otagn&stic tests 3^5 








Simal Largs 

lymphocyte lyrnptipcyte 


Fsiiir tHrcGphlte 

myri.ir.ytiH 


triiy fchdbL-fjl iibu 
niyt*HjyliS 


Ejirtjf Im squire, 
wwaipp#^ 


f -iriy nwjlrophlhc 
mtfaQfto 


Necrophilic 
mei,-lrnyeicc-T^ 


Nhulrrphil ivtfh 
band -shaped rwpck'r/S 


Mature neulrcpfiil 


MorHJCfflt 


[rcihinqphilk: 

mclnmyDkteyM 


M-:ihji u- 


Early Dut iriiifiliAc 

IrijttlOCtfhi' 


myelocyte 


fr‘i.E. 3 J.+I Wbifcr H- »ikI hI 3 de. ckjpniem ui.'d im-iipl 'h -;- 


Bnsnp!iih j re often slightly -■ m jI \c i i I ..i i m-ui F-npfi i! ■ \ fr J 11 
rnii'TumL'iTfs in dijmek-i ) s The nueteus is usual k shaped like 
-i kidney-bean and the cytoplasm Loniairis .1 mus-s pf |ji rue* 
jjfuiHiks I hid stain deep purple and may obscure the nucleus, 
'I'hey opnliMn frk! amine and heparin. v. JiiuSi ure released * 1 ! 
ilte iifcc 11 i mfliniircilicm. They are rarely fuiuhl in normal 
fdms Tot inert? (irtimnl ^pwics but may be present in cundi- 
1 iLiiii-s iii di Fertile lissiup damjps iind mydend leukaemias. 

bmpli(inlR sirv rfhyii types. Hie liuckus Lif ik snub 

Ut C? 10 iriisroiiiciri^ m diameter) h round *md m\l stain 
deep purple; n cMj^uptes mnsi «,H the cell *0 chat ihe 
■cyLupJiisiLi, which sUnns ;| p-ilg H\k, is msu only .i* j rim 
wound iJi^: nuL-kus f <>11 «?n only (o one side. This is Lhc nn»-.i 



mkrumeires m diaineier) si ii ins sdijph.Lly lighter and has 

more light Hue eytiKphism, whkrh mil*, contain u levs red" 
dish granules. 

I ymphoeyto play ,m important prolcctivc rule and ait 


iiisocMtad with die producnmi ni antibodies and recog- 

nili™ orTofeSgn' suhsuiJiees m di as tadcria and viruses. 


nr III*.? Iv'.K itsell' jn iiULieiiiJmiij:; ciindirnins I ympfencytOrtiv 


is found in some viral eoii^iiiirtm imd tcultacmijia. 
I.yniplifipcrvla h ,1 decrease iil tymph^iyie ceJh that h 
huind in some vim I condiiisms, after steroid use and in 
si une chemellienipy palknta, It is important in note that 
TTinny Eyunphoniiis and other iioupiastiie condsliohs d«i riot 
pnKinre ii lymphocytosis and may in fad them up its a 


lyinpimpvu 
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Mnocylro in? large cdh 41 ^ ntiirTcwrieiers in diarnclfcrfr 

with a variably shaped nuriei often ritmjpucd uud lohulaieii, 

ocGiisHinully kidney bean shaped. Thir eyioplaam u- bJuL r - 
grcy conlai mug vacuoles and sucnctBilbc*- pink £i aii Li IC 3 . 

They sire druftattpluges (CVty GUI phag^ytofis). 

I Finiri Ih k'Ti |^s ipIjiL'Ii'tsi vsn vfniiU ufilJx ifrhjcft stain blue 
pink, Involved in the repair cri dacliage Eli htoud VCtoClsj (Jhoy 
adhere lo (he diraigt sine) to each otter 10 plug the *kak' 
and are (hen iavolwd in the tlouittg pnxtH (eqagukUioii) 

lo produce lihnn TIiminhiNn Inpa.<. niu ii reduclicHk in the 
number nf pbllcMSt may rt*sulE in illl>_i uni or exlerJLil 1 m e - 
inoTfhiijie, while an increase (IlnimliMyKwia] may follow 
hiiennonrhugc nr anijery and can nanir isn ufrinc eanoenmis 
conditions. 


Packed ceil volume (PCV) 

The PCV, also referred to us the bicnaftocTil is- ibai pemrir 
laue of whole blood composed of red blood cells. I or whole 

blood eolkeied in, EDTA ncutiurai; 


41) Mix adequately by hand or on a roller mixer. 

il\ FBI a plain capillary nikrohaematoeril (uhe to about 
Lhrfr.'«qiiarier& full by capillary-action. 

4.1) With a linger on the Lop. seal or plug the hen him end 
with a day of plastic material. 

44) Place in a microhaematocnt ecnInfatfC wiih. ite 

plugged end facing out uml resting on (he rubber rim 

cushion. Give 5 minutes’ centrilupnlion. (fresh blimwl 

■iiaiiples, collected directly from Ihe patient by mean* of 

a l.inceL-iype puncture of from a drop of blood a( ihe 

Liine of venipunciure. contain noanriwnfiiisml and ii is 

neeessary to use a heparinized micmhaerialocirll eapil- 

brv tube. These tubes Lire internally coated with 
■ 

heparin: as the blood (lows up the lube, the aniicuagu- 
kfljvt mixes with (he blood U prevent dcnLing..! 

(5) After oentrifiipilion. pfitt the lubes in a Huk'iujUktIi 
reader This has a liiwirscak: the bcrtUmn of lIk lube 
eoniciiU is al aero and the top of (be plasma meniscus 
is at HOD, From (he scale, ruud off (he level of the top of 
ihe RBt. v 4 i„he red mpunuiani layer |l This jxercanlnge is 
(he PC V. 

E6|i A white-lo-grcy layer Killing cm top of the nd cells and 
below (he plasma ip rtfemi) to us the buJfx euf and 
consists of while blood celb 4 ituI pla telets. 

(T) The clcar-to-ydkm- layer ji the top it the plasma 


Normal PCV raniwz fur 


various species arc shown in 


Tabic 13.9. A decrease in PCV is often round in anaemia, 
haemorrhage, ete n while iBCfeasa may be found, in cases of 
dehydration. 


Total red C&tf counts 

These are commonly carried ouL by machine and are an 
cs&cntLal puii of the haernaUilngiCal examination. Man uni 
red cell counting is still required for avian and reptile Woods 


heeis um: their rkfcickated ill] cells are mil di [Viren Elated read¬ 
ily by iiiLlnmak'd machine counting sysieim A UnopcLtc 
tystem in available LUtifkg Jsot-QIlic saline 4>.b5% to dilute 
the blood. There ire also oilier methods that use cither 
phosphide buffered saline. Ha ye ms solution or Dories for¬ 
mal citrate. Refer to standard haeikLalologkal (e,x(s for 
derails of these procedures. 

Haemoglobin and calculated RBC 
parameters 

HoeinojiloNn Bliittarim is a rVilliiK pari of any l^einatEd- 
ogy examination. generally by colorimetric Of spceLrnphcnii- 
mstric chemical reaction and cakutatod filter w 

by 4iTi -aulxinwied hiiermibdt^y u (i;ilyv=r. (Cnietihued valuer 
ilKlwh TTieRn OOrpuseuhlT Vnlumi I MC Vy, ancan oOrpuseuLir 

hivemoglohm (M{.'PI| and 111 ifiin c-.>rpiL-a.ntlar liiiirmoglubin 

concenliution (MOIC"l> 


Biochemistry 

This section covers the main biochemical tests involved 
eomuuuily in praeiiee laboratory investigations using sim- 
pk wet or dry chstnialfy systems. 


Urea and BUN 

1 re-B is 4 ! n^rng^ncovv, w;i -le prodiuel tli.il is tomieJ nil the 
li vCT frorn |W1C> molt'eulcs Lit amifK?itia ii.% lJl.C end pi iiduCE chi 
amiw .1 avid uiilj^iEMin. 1 l is then transported jn the plasma 
fraviiun of (he hkaid tn the kidneys, where ir is excreted in 

ihe unite. 

the icriii liUi-.nl urea ikilriF|:e(t [Bl S i expresses (he amount 
of nitrogen atoms in the blood incorpor4ited lo urea 
l.ahuruLory analysis and mc^isurcmeiK of the eonceniniticm 
of BUN and of ureu have been used in (he evilMlion of 
leiul funclicwi but are not the same, There is w difference of 
2.144 dines in magniuide between ite wrifhl (in mg 1W ml 
plasma or serum) of urea and thill of BUN, 

In she inicrvulicHHl system fSlj of irnils. !ht»e mbsta-iKOS 
are expressed in terms of molecular or mnlur WneimiTIHiOri, 
a nwle (molt bring the uni! of amount of Ihe %uh$umor-. Tte 
mnltiplicKio-ii factors Lo coumrl the old uniis. espruswd in 
mg IDO ml. to the SI units of millimoles per litre (nnnol.l) 
are 0.17 for urea and 0,36 for BUN, 

Increased urea nmy bciP^winlcd with rewaL eoBditieicis: 

* High levels of nrua in ^eiunk of plasikio are usually 
assume!.I (o he dec uv nfnal failure bui there arc other 
wnridenilwnsr 

■ Chrttiic heart failureeoiiihiiLcd with poorreulperfusion 
will reduce thu- ankoum qf area taken io ihe kidney in the 
ciroiliiiKU'i and lienee lead to an in.cre.isc of the amount in 
the hloLid. Obviously if severe renal hypox ia cwutk due 
m the poor cifeulation. lenal fiihrre will ensue and urea 
levels will rive even more. 
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* Eligh-pruiein diets may increase ibe level of urea. 

■ Low-cjrhnhvdm1e dtePs may Ic&d lo breakdown of body 
pntrteiaii rir cutibnlisni and then idck&s in urea, 

■ I )eh ydniiinn nay cause un apparent increase in urea. 

■ UrtPhnil dblrudkm and ruptured Madder both nay load 
Up increased urea toncenliitim 

* CJUkt E^jcnw and metabolic conditions may also 
bhRW urea. 

Table 13JO duws dw normal reference values for urea 
and a number -of filter hciichciuical parameters, 

8food glucose 

Many laboratories conitpue to re let per 'blood glucose but 
tbe caned Perm is new "plasma gli#eose\ Modem glucose 
methods are pot funned mi pbsma, whereas in die past 
whole-blood samples were used. As 1 he fcvel of glucose in 
RBt * is low. Mood glucose values liukHclI m nUkr Penns may 
he lower iban ihose foinuf by currtfu ittet hud.v 
The level of ghiHHe in the blood is an rndfcu lion of car¬ 
bohydrate nwPabalbiu arid a meiisu.n; of i he pancreatic 
endocrine function, as ip is conPitrfkd hy insulin md gluea- 

gOK 

* [nsulin iKn;^ the cellular utilisation of glucose from 

blood. 

* (lliiL'j|£4ifi production cims- 4i re increased production and 
■dtswr of (Iuais^ from tissue to I k 1 bloodstream. 

Table 13,1] shorn some of the conditions that cause 
inunrust! or dttrtix in plasma ghjcooe. 

In Phe practice, it is possible to determine glucose hy 
meaTBof reagent strips or dip-stick method*. Newet reagent 
sinps use whole Mood: glucose levels can ihen be reliably 
measured by means of a small reflectance tram or hy com- 
pjmng i he colour change on the pad until reference colours 
pJuii indicate Phe releviuit concentration,. A rtuaibuT sys- 
PemAait available and Ik manufacturer'sniethoddouy sup¬ 
plied wiih ik sysPern should be followed. 


Other biochemical estimations 

DclerniinaliDn of total serum protein, albumin, globulin, 
treftPmiire, cholesterol. bilirubin and various cn/ymis assists 
in the diagnosis of several common conditions [Table 13.12}- 
Varicnw 'dry' or ‘wep’ chemist ry systems arc available and a 
refracPcimeltT (rec Fig. I.T7j might be used fo ckMcimme 
total serum protein as well as urine specific pviiy. 

Jrs determining enzymes, controlled Kndpenliur condi- 
tiaas are important: in animal Modiemistry ii icmpcrature 
of 30 € irs re co nun ended.. However, u should be noted ilui 
some InbpmtDrica and sorne texts quote enzyme activity al 
either 23 or 37 C\ In phe I;lsj few years moat laboratories 
have now moved to the use of 37 C\ a?. Phe commercial 
fcageiits have hceorne optioned for this temperature. 

Examination of the skin 

Examination of samples for external paftuHtcs such us 
insects tilcu* and lice) and arachnids < i ierk s and mites) 
depends on collection of suitable samples hy means of 
skin scraping, pustular coUwtim, <iir was colleelicm or 
hair brushing. The samples a re mounted on slides and exam¬ 
ined under the mierwapf. 

Parasites fttigki he detected in the simple by the presence 
of cues, larvae, nymphs, adults, or jusi faeces. Therefore 
understanding of li&dj life cycles to recopaK Ihc various 
stages of devdopntent is nmssjvry, Hkk are described in 

Chapter I S- Table 13.13 gfrtt Wrtie of the features to look 
for in identifying evidence of Htt, fleas.. Dipteren maggots 
and mritea. 


Ringworm 

Ultraviolet light from a Wood's bmp may he used lo exam¬ 
ine hair samples from animate powjlbly infected hy derma¬ 
tophyte fungi such oa Mit rwptiruFtf %pp. (j*k Chapter 15-). 
Affected material may fluof^soe a hnylii ycflow-gnenu 


Table 13. TO Biccfxemleal rater-enen ranges lor domesticated aruma'ta 

Parameter 

Unite 

Canine 

Feline 

iqulne- 

Thoroughbred 

1 Bpvin$ 

Ovpite 

Mbumin 

BA 

55-37 

21 --3S 

23K3a 

21 -34 

27-37 

24-32 

T. protein 


54-77 

ifl-76 

57—04 

43-67 

70-83 

65-76 

T glod din 

& 

S3-H 

15-57 

16-50 

22-50 

32-56 

27 50 

Urea 

inrnai'l 

1 7-74 

6-10 

2.6-6.$. 

2 fl-6.1 

2-6.6 

3-0 

C rti n t. n in a 

pmoM 

0-106 

ao- im 

60-147 

10fl-16a 

44— a 65 

44-150 

T. ENlifUdi^ 

|j!rtW}til 

< its 

*10 

ID—40 

IP-40 


<0 

Glucose- 

irm ri . r 

2-2.5 

C3-6.fi 

2.W 

3.4-S.0 

w 

2-3 

CWesilarDi 

nWMSLI 

3.6-7' 

T.9-3.9 

2.5-3.6 

2.^-3,6 

1-3 


ALT 

LI.1SS30 C 

*25 

<■20 


*25 

«■; 40 

^50 

SAP 

UflS?3ffC 

-iSO 

*^0 

40-120 

40-1 fid 

*eo 

<40 

:«"DT 

mean-c 

*50 

<20 


c40 

<15 

*20 

CK 


<T00 


*150 

-c 150 

*50 

<50 

A5I 

ij/i am c 

*5^ 

*35 

-c1» 

<212 

^ lfiq 

*50 


-Scirrnp £lWwi? iJboratQrilK Lid, rApntMutil Daws? 
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Table 13.11 CondHiom M&odaled wifi increased 

and decreased blood glucose 

tacr&iLvud gluMSe. 

F'r.sl lc-cdrvj sandpit 

Incruasad g|uGdG&1iCtiid& (siieaa. CuBhna'Bl- 

AJrinit.lraliLci Ol OChIkSM toroids 
Oiubetofi rtidlilua 
Para fedlilis 

GMOGsb tiiMlmcnl 

..Isn rH marptiins 

gluCCritt: 

HgfrKit lisi-irijfii s 

In&uin Lf*dir*wn or 

bWAVHIU 

5I WV« noVr! S* btMJfpl K=fI 
l+PP«byn^nrthM^enfll 
Severe nStfgl 0M*um 

Idiopathic in some toy hresds 
Motet m old earnpto 


Hawser, only shout H)% of cases of M. urns show Hue 
lluwtBcm* sec I iw Ituck does no* rule out riorpAorm anlcc- 
tiori. I'lsiwruMiinB .hairi hltuuld he plucked nut Jind examined 
under lie ntienwape. Nawpcciflc Uuiih-wIhLtc fluores¬ 
cence is noi due io rtnjjrwonta but i* commonly found durr 

i.ii Kftk* n( flaky skin. mud. -din. nail Mftm and any 
pH rdlniid ■tatted naDeriak, uLdutlijic many dcIcrgcnlB arnl 
fmrsHin oil. 


HMflWWWQ 

UUwioier light is polefTrfcally dangerous and cab 
damage dhe con|undivcL oF IN? eye. Lg#^ exposure 
bums ihe skitfi, rather like sunburn (which pi course is 
due lo UV rays). Berth Ihe operator and tba animal 
must be protected by cafflftl use of ihe Wood's lamp. 



Re- liT A H % -i i^iifiiricr wi Tw naff! la tui far urine sperrfk’ ynmn 
and s^iumi prolan. 

[l! llrcn.' ia ii4.i mlirvurlC Ilil i lwl'i: ri l v. 

Ill Pluck hair* frtMH the edge of an) Icsioil mid together 
with u skin iTtriLipiny, pbee on a nfcicroKflpe slide witb a 

feu drops (.if 10% ptriiasium hydroxide (KOH) (30% 
KOI I digest i% siinhitime^ used hut often damages Lhc 
hair* too much). Pui on COVff slip. 

(2| 11i'iLi ihe slide over a ii'jii-rtrii flanrh:. for j lew so&oiifla- 
iHily. cli- awii^i iiti draring the tuira so Ihil detiili of the 
Biljli shaft may he seen with the microscope under high 
i\ ry. 

Bn l-jwn of ringworm, the fungal spores or adhmpoic* 
will j-ippciir ;i-. *m:ill, lplwricLil, n.Tuciile bodies occurring in 
did si 8 or as ;l complete shciiLh around the hair shaft and 
totally invading i lie ioraLiiaiiuh epiilbdium. Hypiiao may he 
seiMi as tihi minus irnfertJng iln: hair from which lhc arthn>- 
apom arc produced. 

The standard medium for rin|^ omi culture j* 
Sabouiaud's dnticK agar which is mciihaiia! -!f 3 C for 

up LO 2 WKfcs, PI Hiked hairs *->r skin scrnpiaius an: pushed 


Table 13,12 



PnramHe-r 

Incwud values 

PAnruMd values 

f. pnolan 

Htyrinfloa laeallon. gnd Jiaapjasm 

Liver dfeease. renal UBeaBe mgighBixtAon. 
mmuncKJerliMncy 

Chdnfterjl 

HVf^lhyraKliftT Cuahngi's, pa ST-tending. d-at4l6S 
mglilus. pnncrc-nlilin, nasphiatic; Syhdr^ma 

Livgr dts^ufi, kpopfDfein ddliCtirK^y 

frirudn 

Imra- and ejslxarl-^pailc kdwua. pro-hupabc idefaS ix 
KftftrnalyM; 

or no dtognooDc BgniHcancB 

alT 

hftgp^lK: am ana, rfififlabale Ctoordars. Hep8tOS<ins. 
hepriMiv 

Of no diagnostic sigiqficance 

SAP 

Livef and bite duct damnga, bene- grmirth in young, 
Ble»WJ9 (in tirjQz'j 

EOfA 53mp4i? hnenichysir. 

GT 

C-hacslus4s and tirrhOOiB 

No-diageijEifc aTfifnie^mje. 

CK 

Mycaflosis. miisciiar iruLma, lYtyGpdity, haumolyB'S. 
mryocan^il mfaref 

No ta^gnqflic signrlicflnCH 

A-ST 

hepa&c:TS*m»ge ?m0 iwmolysis 

No tf agnoslie slgnm^nce 















































































Diagnostic fasts 


T&W# 1313 l^entriicalioci dF ectoparaslds 

■ y*j 


. I 



eh* 

Nymphs 

Larvae 

Sucking J 

1 

BUfi^ | 

|f DoiMMafiMy flattened, 

vying ous 

1 Gray to rad 
| No syns 

MnmkHTbirus abdomen will' haw 

V. on sngmanta 

Jf PfTCBTCt?*^ 

Elongate*! hand 

1 Hmrcinij. mgu£hparts 

| Ctmpbig Df nurmng 1 eye. 

Founded huad 

\ Msndhnlnr nDjIhuarls 

Riling Rice 

YeUftw^r 

[Ml]: 

Oval wtiile. pkjg/ 
nperniJum at me 
mdl 

Simla* 1o adults- but smaier ,-itkj no 
reproductive organs 

Rw 

Small uringfasn (4-5 mm kmg| 

LaseraJiy caroprasud body 

Large liirdk^S 

Adults nave piaron^^kinp 

mOutSipOffS 

(Cal flea): 

Otonl, wtirto 

glisteruig. 05 mm 
long 


While to brown fawny yeiew on 
haLehngs). small, maggot-like very 
active, light-ahy. 2-5 min loniy. 

sparse tiara 

Pupae. v@*y sticky 

Res 

iDipwr-a) 

Laig-e adults wrHn wings 

Small (l mm Jong). 

iilL-nya.'ed Creamy 
while 


Hmu sr Hy mag gals can grow up fe¬ 
lt mm long in less- man i week 

Wes 

Almost nrcuLar body a cigar Shaped 
F-rur paint short legs, perhaps 

wrtli suckers (Only IrdrtA FwO pairs 
prajocl beyond body! 

Adult legate *Kh-6G0 a 3CK^ 

4d0jim 

large*, teen rounded; 
legs Ioniser with combs-. IxmHhe 
hoctaa either sde -or heed 

Oval 

four pafcs gl toga 

Three pairt-cf legs; "drarige-iawrty 


• s&2 Captor r 5. p J75 


miu shallow ruts made im (he igu Dcmnlopliytc id-enlifi- 

l-j|]liii ls hiihcd on colony morphology and pigjKnJLilicHi 
together widL mkrosGopic cumlaaitian of the raiicrocoiiidu 

or AMCfOilwrioeiWra (Table 13. 14). 

I licrL- iv also a modified KmuKtcial Sahouru lid's a^ar 

with added pi I ir|*dkj±ttiF (phenol nd)c l lie pachojifnic 

fungi usunlh grow fascer I Hum saprophytes u iihJ lAiey produce 

alkaline metabolite, so thai the Indicator in the jgar turns 

from yellow. u? ns|. Cultures should be cumined at 7. LO 

and IA dats if an iodkatOf Li used. 

■ 


Faecal examination 

Visual examination 

* CuuialHKy (hard. soft. fluid). 

■ Culnur Kydlow* brawn; green; rod. due to bJiKKl; or 
black due In digCiied frkioill. 

■ Whether fallv or imiuoid. 

* ■ * * - 4 ^ 

* PneeciK-e Lif worms (reHind of InpojL b<rtKs, hair, fllT or 
some Lrllicr f li reie.il hudtes. 


Table 13.14 Morphological identification ol dermatophytes 

Dermalaphyle 

Colony •dentiriCaliOn 

WIcroBGopic ktentlflcBliofi 

Mkmpofum tarns 

FUil while And siky nmlrn Bright ycslcrw 
r.il q r Hcvttrwi ol -culture yclcw 

1-pgrtt Id filtonn ccl od rr-orrcKcndu or 
mncruilcLnospores, ki'otby end Thick. 
waNod 

.gj^dwr? 

FW powdery Trefjpj^r rrtnge. Brown 
colcyr wrih mw» y^lowibrown 

SymmKdcai diwwBlBd three- to e*gbl- 
cefietf macrorKjndia, Ponied ends, ©cai- 
shapad 

fnphqpt?ytdi? maniagrpphyiK 

Flal granuiar, Ian cclixued or heated 
while cohorty. Reverae yetl^p-re^browr'i 

Citjar-shaped. lws> to Sur-ceded. Niiaped 

calories may have no macrenrtkfta 

TrX'Aopnyloft uemicosum 

Small velvet while 

Mncsmeonidini seickim s#an 
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350 Lfltoratafy diagnostic ards 

Microscopic examination 

Direct faecal srrtfcttf Ito initial irtSfciwncnt *f pwlite burden 

kmfcinp few wLinn cgjp ijnJ proLiiYoan oocytes (JF'iK. 13-Ha K 

lancet w-ei prcparai ion ftif initial 4&tt<&fiMnl of partially 

or undigested material: 

■(H) PIlsll - a drop of saline on to a rnkfHMoap* slide. 

(2 1 Add an cquai] amount of faeces. 

*(I) To anaiat in contrast, various scaijts can he used to 
indicate signs of possible pancreatic deficiency 4 see 
Table 15.15), 

14) Mu thoroughly, make u thins smear and place u cover 
slip on lop. 


TabLe 13.15 Stains used to inaicale poss^lfi 
pancrealHC deliciency . . ,L 

Slain 

Uh 

Lmpfi iodine or iodine 

S^fCh ^ranutw ap.iJLsai b lh* Llnck 

Nnvy mrthylant Wue 

Undigested rruscie ■itires-nudei arri 
alTtiiiiyis visible 

Eti&iri 

Undgwlsd mu«:le 1t?ms 

St«)aiij|l or t¥ 

Ufto^Bled muscle fcbraa 

Fat giUHies stained orange or nsd 


5tnh* fty 1M *n*M Uh isig ifr# «■ .i^M#4e«d «fcvi ^ 6Mb 




CaurTlirg gnd irres 





FureO 
cover slip 


Fla. l.T#4. 1 1> Wonn upp* jud taytft: Jill TTidhMfb >pp.. (21 l«Wnr« 
appi, (3) ruwnv ?r*p.. (4) UncAtanu .%pp :i {$> Tj&w *pp. -ind ifi) 
h&xfwm >r*P lb) McMajkTS«UOUllfslide to wiwwn ava. 


(5) Uw low power to examine the lield lor the presence of 
worth ejigs. 

I'fil Use medHum power to look for protozoa. 

Aitenuthtly^ rnnerd of pulling ™ a wm isli|>- allow the 
4kk in dry; shen flume-fix and tiain for more detailed high- 
pmr or perhaps oikimmenuon evumiiKilkw. 


Fseca/ flotation 

Faecal flotation is based on differences in ^peciiic gravity. 
Water has a specific gravity of LOOM; parasitic eggs Lire 
heavier 4i1 1.100 1 2Q0 l and many solutions of Balls or 
sugar have a higher specific gravity of 1.200 1.250. i ; 4ieees 
placed m such, solutions will par Lit ion; heavy debris will sink 
hut I he lighlercggs will rise to lhe surface. The most com¬ 
mon 901 111 I'.j’lkls LL-Mjd I UI CtllS pf «,XJC1.1 il T L‘ LlTf Mjg.l T MluClUn, 

/m>_- sulphuie, >u[uluLud hudiuirl L'lllurufte or sutliuah mlrtiLy. 

StainianJ IIihI ;iI iun ibl'IIiihI. 

(I I Mis faeucs and the solution to Ihteuk iken: up. 

42j Pus-h Lhe mixture through u. fine sieve or muslin doth or 
gauze. 

(3) Transfer to a test l ube so that she boIuIhhi fills Lhe tulx- 
completely, forming ■ meniscus ut the Lop, 

|4;i PUcc a cover slip on and teuve to stand upright, undis- 
Lurbed for ICk 31 minutes, 

i$i Carefully life Lhe cover slip ofl' vertically Sind place i I on 
Lo 4i microscope slide, ensuring (hat the fluid is trapped 
between Lhe slide 4ind Lhe cuvcralip. 

(■6) Examine the slide under is bw-pwer microscope 
objccti ve. 

Centrifugul IHikI llI icm is normrilh perfonhud r:i I liur llzuiri 
yl4i'ndiird finluEmn The Lube* art spun ;il LnVv 9p£$d | MMKI--- 
1501) r p.rfl-l in a LiriiLriluuL" lor 3—5 nittklJM, the.fl lhe top 

llu&d murnscus in removed ilhd c&uirinfcd. 

Commercial kits an based cm the standard dotation tech¬ 
nique but they lawuniL of u plastic vial containing a filler, so 
Lfant ilk: sample does not need lo be filtered or sieved in 
udvuriLe. 
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Faoc-si sedimentation 

PaecaU sedimentation concern rates eggs by centrifugation i n 
water but microscopic detection in difficult because of the 
presence oF faecal defariL 

(IJ Mix. about 2 g of faces vriih lap water and then strain 
il) Hult-1'dl a «ntriFu#c lube with the (trained fluid. 

(3.1 Spin lor about 5 minutes- al 1 fHjMl r/p.m 
14j Pour off the supernatant. 

i5;i With a Pasteur pipette. transfer some of the Hdirncnt 
on lo a microscope slide and put on a cover slap, 
uhj Lipl's iodine may be mixed with the sediment prior lo 
examination under low power. 


McMa&ter technique 

The standard qwunlitulivc technique used lotfeteiuLnc lh.<? 
number of egp per gram of faces is !he McMa-Hcr tedirtb 
que. which requires a sped*! cmmlhlfl chamber (Fig, 3 3,Why 
Tibk 13.16 dc-j:i ibes one of severe! modWed itKlhods bawl 
on lhas technique (see Chapter 15. for various parasite ova 
Found in dou and cal faettah 


Occult blood 

Occult ('hidden 1 1 Wood is evidence of insidious chronic 
Heeding from ulcers, neoplastic lesions or parasitism in 
the digestive tract. Dramatic bleeding is usually obvious: 
faeces arc either black fmeluena), containing paniatly 
daggled blood, or they show Trank blood (fiaetnatochczia.). 
Continuation of the presence of occult blood requires bio¬ 
chemical detection. The reagents orlbotoluidine or benzi¬ 
dine reaci with haemoglobin peroxidase in faeces with 
occult, blood io yield a colour change which is delected 
visually. However, both reagents are so sen si i ive that they 
will read uilh any dietary haemoglobin or myoglobin.; 
hence Ihe animal musi be placed on a totally men I-free 
diet for 3 days before Us faeces are colleded lor occult 
blood testing. Commercial test kils are available. 


Table 13.16 Merited McMastow's protocol 

ill waisji 3 g imcts Pdl m!o 120 mi wkfeHiroulM q^bs- 
sioppwed baffle with glass tw*ds Md *2 rri lag water and 

shah* *01 

( 3 ) P^HJf IffcW-RS suspenfron lhnpui|h wire mwh screen. ooUechng 
fillrni-n n conn bawl 

0\ Mik and transfer lu 10 mi rnnlnf.igpe cube- fill ei wilhn 10 mm 
□I lop 

|4[ Cenlrrlugc lor 2 mimics al IDOd rp.m. |W0 g| 

|S| Discard supcrnalanl arid cmitsfy packed sediment 
i'S| Fill 10 wilhn 10 frtYi tap iWh liuluralcd NzlCI 
| 7 |« Iriverl lube severjI Ernes, uilil even susperam 
•S@| FiH t»lh MctAasle' counting Cfiambers 

19| CfruiH L’fcatyslH arVJ warm SgQfl under 10.- obteclive and It)* 

eye piece 

110) Cfrufll'tearu al faeegs^ KtelnijTifrHpQfribcffi chambers * 5 P 


Other procedures that may also be carried out as parL of a 
faecal exam bullion include ftoca] trypsin i pfoie-j.se) teals to 
determine presence or absence of pancreal ie trypsin faecal 
activity, although these have been largely superseded by 
BerologicaJ lesls (see Chapter 17. pp. 427). 


Gross examination should start with she amount produced. 
I lie normal dog will pitxluo: 25 -foCf ml kg hodvwcighL white 
a ltjb ifcnninj ly voids HI-21) ml kg hody weight every 24 
hours. IVrfvuriii is pi uductioll of excess urine dUgtifta k> a 
DL'diiclioih in Lhu jrunuiLl voided. CokuLr. Lurhwjily, lkIiiut 
ami specific gravity slum Id also be checked. 


NmnuiJIv yellow, Ll'iC iiltciisih of the Colour may give Millie 
indication as Lu the specific gravity or concorirainier of ilie 
urine: die darker iL iv, ihc more coneenLrjilesl. 

■ If (he urine is bmwuy-y?||nw immJ on Jwkinp a sIljiIii 
greeinsh I'liam appears on I he surl'iice, I lien htle pi^mcnCs 
iue likely IO he present, 

* Red nr ral-brown ccifemUicul is likely to indicile Iht: pre- 
moc of red hlcnul cells-, hncvnoflobin or myoglnbin , 

Drugs uuiy allcr I he expjpvr uf Llie urine nnd sn will 
ioieil" foods. %adi as hcetriliq. 


Nuii 1 i;iI atiilc should he dear, |f il is doiuly lEurtndh sei.li- 
ii’iciil is likely hi he present and III is ^knultl he liarv^sl^i.1 by 
Lnltril aeatuin for microscopic euuninaLion. 

Red and while hLood lvIIs, crysiaU, epithelml Cells™ casti. 
huL-lcn:L, yeasts anil lungi mjy ejuse incre^suxl turbidity of 
urine and cun he ule r nl-iiied miernsenpieally, 


A rnmoiLia is piiKiueed in sLale urine, due Lli baelenal aciiv- 
ity, and au odour is given off 

* I his siiTne odour in freshly voided urine may lx- due lo 
ureiise-prihduei ng bttCeria involved in cystitis-. 

* Mule dies jiim.I ihe midvs of m-uny other species tend to 
produce sirong urin^ od-ourt in Order to mark their ter- 

ritofy. 

* I he typical sweet aeeione smejl oTpetirdnopi is found in 
urine from kcLulic anunali. 


Specific gravity is the density or weiglLi of u kiKWQ volume 

of a fluid compared With an equal iiifamnL of disLilkd wiilijr, 

Distilled Waicr ba r a spedflL- gnavil y nf j .I1HKI 1 I'lCtorB 4lJfcel- 
Llkg the specific eras icy of urine are sbiiwn in "Tifhlc | 3 I 7 
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sFacIn-s ru: ran sing sfincilir grninty' 

EMrydMian 

Fluid Icha 

» ■ ■ WT. 

Reduced wale mlnMc 
AojIc- renal iaikira 
Shock 

Factors d«flfflS«1g 9p«dfc; gravity 

Excess water intake (potp’dipsiaj 
D»abe1es IneJpldJs 

Pynwlra 


R&ff&ClQfYt&t&f The specific gravity of urinM nn li y be 
determined by using a reftaeioineter ((set f-iu. I.1.T) in as¬ 
sess (he fluid's refractive index: the higher (he fcoucrnir*- 
Lio-n. Lhc higher the rdr.ii_iavt* irwJL'x. OeiiAity i \ a bn* 
influenced by temperature acid Lhc determination should 
he made at a cocuManl tLinpeiaLure. lh lhc kdraetiaTTieler 

should be CLiJtcetcd lu cCiftipci'isaLL 1 fur the ^p^ra ling tem- 


pflnnin. 

Only a lew drops of UTUW are required f<ar determination 
using a KfnctDMtfl. They arc- placed on iJlc glass of ihe 
chamber and the Jid id, elided. Tim refrsetometef h held up 
to lhc light and the sped Be gravity is read from, ilk leal*. IT 
the reading goes offilk- top end of the aeaJe, the urint is very 
concentrated: dilute ii with an equal volume uf distilled 
water aild measure again. lit. tins ease mulliply Lhc adunl 
sak rending after ilk- dcemtaJ plant hy 2 lu give ihe correct 
final specilic gravity uf ilk- urine. 


HydfO iTWtef Specific gn±viiy may ilw he- determined 
hy using a hydrometer, which flnfa in water. The tun mm 
of lire meniscus reads zero cm Llk- scale of the sulk, lhc 
urine volume required may he I0-15 ml and Lhc accuracy 
is not us good as Ihal of Lhc icfraetomcter. Temperature is 
much more critical Dtinj a hydrometer. 

Chemical determination etwimmuii reagent ur¬ 
ine dip-stjclc methods are useful for an initial indication 
hut chemical constituent in all Upes of dog and cue urine 
may produce ineonsi-stencies. so a follow-up test using 
either of the methods above is recommended. 


Other t$$t$ using ctwmical detsrnvnstion 

ConuiKTcnl reagent ted strips are plastic mounted with a 
variable number of test reagent pads. For oumple. u 10- 
detcmunBlwn urine Mick can he wed for dctcrminal ion of 
pH, specific gravity, blood, prolein. glucose, bilirubin, 
ketone* t-iicetoncelic «rid) h urobilinogen,, nitrate and leuco¬ 
cytes. They are best used with fresh urine iirad should never 
be used on preserved aunpks, Stik samples arc likely to 
hive bacteria growth from Iheenviroiimiail or skin or ftiewd 
conlmnination which may affect gluratt pH anti HUmd 
delenninution. The older lhc sample, the more the ketones. 


bilirubin ur uruhalinogen present will decrease in the urine. 
Some strip systems enable u refiectomcler dalcmuualbon of 
the end remjli rather I ban relying on visual determination. 
Table 13- IS gives reference vulm for pH and specilic grav¬ 
ity in the urine of tkttm&k animals. 


Determination of pH The pH of » wiuii™ ii 

expressbn «.d its hydrogen ion concentration. A. pH above 
7.0 is alkaline, while below 70 is acidic. Stoned samples, 
tend to bccLiniK more acid us CQ 2 is lost to the air and 
fahe rcsuli.i nvay occur if the samples are nol kepi cool 
and covered. 


* Urine pll is affected hy diet: vegetarian diets produce 
01 Ote ulknline urine, while carnivorous animals have 

aenJ unties. 

* Acidic urines (decrease tn pIS) may be due to pyrexia 
(fever), sUTVjiiism, acidosis, high protein ducts, muscle 
ejiahikli.ms iff siiriw drugs, 

* Alkaline urines (UKteflAC in pi 11 may be due to high vage- 
latkinal nnueni of ihe diet, urinary retention, urinary 
iraet rtl taction*. alkalosis or certain drugs. 

The pll may he determined simply by means of pH papers 
nr with mulli-reagent dip-slicks snips. Il is important to 
realise ihai the tctUvur of unne may itself cokmr Lhc detec¬ 
tion si rip atid cause an arlel'acl in Ihu visual del erminuLion. 
KlecLnsdu pH rnLiers are avgjUhle ut smatl slick-type instru¬ 
ment with digital Teaduui : they are inexpensive and should 
be LLHiLiidLrcd as a iiwrt reliable nuPdiod. 

S/ODd 1 to dftoe This IS detected by means of i\ similar 
principle ilw deiediMl Of tK,x;ull Mcsod in faeces Red 
Mood cfcih, hd^moj^L-hbdn ;md myoflobin tiiu^ oxidation 
of the Juagctits, Lurnmg tliem frnm j^dtew-onipgs to green 
and Lhen lo dark blue as Lhc AmOttatt of haemoglohin or 
myoglobin inefeuEs. S-pnts uf uruun are likely to rndiuutr 
whole RUT s. while solid colour -kiiggcsis ilie preaeiwe of 
haemolysed blood. Ascorbic atid nuiy inhitm the ddte- 
tia-in. giving false ncgaciM. 1 *. and hlyh specifle gravity Md 
hrgh- protein levels in Lhc iLriuc may reduce iIil- rcjL-iiviiy. 
Oxidising agents -such as hypochloritei and hacieiiaJly pm- 
duced pero.xidases may give false positives. Myoglobin 
from musrle breakdown will also yield a posilive ruiuJinn. 
Any positives found on dip-sticks should he examined mh 
croscopicu lly lo confirm the pmna of Mood. 

H-aimaivtria is the presence of whole blood in the urine. 
The presence of lysed Mood is referred to aa liarnm^hiLi- 
rwria: and riyofilobinurfei indicates the presence of nyoglo- 
hin in the unn&, 


TaW? 1J.1B R^er^nco rgoges tor wkto pH and 
specif c gravity 

Spc-nics 

pH 

Spisqllle gravity 

Canine 

5.2-6.8 

t.Olfl-1.04-5- 

Feline 

■6-7 

1.020-1. WO 

Equine 

7-8.5 

KJa2Q-10» 

Bovrifl 

7-8.5 

10C6-1 WO 

Ovine 

7-8.5 

1.020-1 .WO 
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■ The mewl com inon L'liLisL's of lidL-jiiutufid Ldcc cystitis and 
jsMifiatod mleamn nr inflammation of Lhe urinary tract. 
unjdiLhiisii. ireiuie nL-pJinaih. iJifonbocytopHiia and vari¬ 
ous coagulopathy* wliitrli i'll use bleeding. 

■ Hjono-skihinuriii is with haemolysis of blood 

in the blood stream nr IIIi ltiC l■.»-uJ 11 Iviii lujI.'i kiLi. C'mld.il ions 
such as airtomuiuiric haonOlyiic: ajumiisL f.MHAk sys¬ 
temic lupus crylhcnmtnsus (5LE), Lcpt^prra imi wmrrf tar- 
gica infection, babesiosis and p«*Onmg should he 
wniidend as causes. 

* Myoglobinuria omm due 10 rtnredc 1 breakdown in cases 
such as azolurift (itabdoiiiyulyni) in horses, 

* If no hMjnoglobinBernia is detected in hUsod tmi the 
urine i?s red-brown iod (he dip-sttek indicates the pre¬ 
sence of bLood in the urine, I ben it is more likely to Ifidi- 
cate my 0 . 0.1 obinu mi 4h<nn faaanofktbmuriar I huznuiglohw 
precipitates! in imimoniiirn wilpknte whilereyosbhfa d4K* 
no-1 and so confirmatory testing; ft pu&tjhk. 

PfDtein in UrinB This is normally present in only 
very small amounts, but coltecitan methods aswdaced 
with free collection or expressing of I he Uukdcr sre likely 
to contain more due to produclion of Mictions frOrt the 
uriciooenilal Iran. The main cause of increased protean*, 
however, is associated with decreased reabsoiplion of pro- 
iL'iiis by* the i abuts and leakage from the glomerular pari 
of ihe kidney-. The dip-dick protein reagent primuily de¬ 
tect* albumin. noi total proteins, and is less renal ire to 
globulins, mueoproteins and monoclonal pToldns. Alka¬ 
line urines, -and those contamin-iilcd with some anlirepEie 
or detergents, miy show up as false posit live for protein 
True prolinuria is found in acute and chronic nephritic 
congestive heart failure, other causes of renal damage or 
nephrosis, cy-slitis. urethral inflammation, vaginitis and 
other conditions of the genital true! and traumatic catheter¬ 
isation.. Following purLurilion or d uring ocaJrnE the level of 
protein may rise und be detected, Hut normally any protein 
delected by the dip-stick is suggestive of nregenitnl da mage 

GiuCOSS in urine This is referred to us nJwwsarii 

and the amount present depends on Ihe ii mount in Ihe 
blood and the ability of renal Nitration and resboorptkui, 
The so-called renal threshold is the blond level of ghieose 
above which the normal kidney cSmnOt Silter or rcibtorb 
(sec Chapter 17), 

* Strip-test reagents use a double enzyme reaction system 
to detect glucose and the tal is very specific. 

* fahliM ruu^uTii sy4*rsri> use u topper reduction me I hod. 
which is less specific and detects any sugars. 

The normal mini mum detection level ts around 5,0 mmol I. 
Ascorbic acid may give false negative results and Ihe pre- 
rfnceol kelona ria may reduce the detectable level of gl ucose 
in such urine Stale or haclerially contaminated urine may 
also have false negative glut-ose due 1o Ihe presence of 
glucose-using organisms, 

CiUicosumi may occur in diabetes radlliliB and occasion¬ 
ally m cases of adrenal faypnpliiski (Cushing's dis^ise h 
hypLTLlivrmcLihria. L'lirmiiLr liver dum;i pti, -Uruss, fccneral 


anaesthesia and in specific renal coitdicUm* in which the 
tubules are unable to resorh glucose, 

Ketones in urine {ketonuria} JC^ionci a,* Jc- 

tee ted by nmii* of dip-SlPCk or reagent tablets, but these 
primuily deleft one ketone body - that 0f acid 

- and are less sensitive lo acelone. while they do t»t Ati&ct 
bera-hydroxybutyric add (BHfl). 

Ketonuria may indicate liver damage, diabetes mdlilus or 
ruminant ktLosis. 

Bite pigrn&ntS Llikiriibfnuria is itte presence of IhIl- 
pigmenls lurobulmogen and COfljus^ted bilirubin) in die 
urine. It is found in a number of cemdi i ions. including 
obstruction of bile Are mlo the inlcstme. bowel change** 
cholangitis bile duet obstruction,. liver dsmnjre due W re¬ 
lease of conjugaled bihrubm fmm hepaioeytes and in cases 
of haemolytic anaemia linlirubtn may he delected hy (lie 
mullistrip dip-slick bul Ibis not as senviCLve m reafefM 
tablets which incorporate a dbuM reigmi; 

(1) Urine is placed on a supplied pad, 

(2) A labtet is placed on the pad, 

1 3) Two drops of water arc placed on top of the tablet » 
chat tliey run down on lo [he pud. 

1 4 1 If ihe area of the mat around the lablei turns blue, 
bilirubin is present in Lhe urine. 

UreHimigeB is an inlestinal hueLeri.il breakdown pro¬ 
duct of bilirubin. Some of it is absorbed from Ihe intestine 
into the blood stream and Hkd small amounts are excreted 
from the kidney into the urine. It is therefore normal lo 
find some urobilinogen in the urine lurobiEinogenurial and 
a Lack of ii may indicate bile duel obstruction. However, 
uAtduhott occurs rapidly a ltd ihe oxidised form is not 
detected. Il is essential to tea fresh samples of urine. 
Increased amounts oeeur in haemoLysis and some eases 
of liepatoey-ie damage. 


Microscopic examination of urine 

Normal uriue does noi contain much sediment, bul a few 
epilhfllium cells, some mucus and Mood cells may be found. 
Bacteria may he present due in eeinUm[nation je the Lira# uf 

L-olleCliem uf during %abwsJUL ! n1 SLufagp. Reageni slieks p#0- 
vid# >£Hntf infiirrtiatiOflj, Hu! examination nt %pun lUiwts sedi¬ 
ment in urine is a very useful diagnostic aid. 

111 Place 5 ml of fresh mixed urine into a conical centrifuge 
lube and spin at 150& r.p.m. (around 100 .tf) fat 5 min- 
utes. 

(2) Pour otflhe supemalanl. leaving ihe sediment with a 
little Linne in I he bottom of the lube. 

P) Flick Ihe base of the lube to resuspend Lhe sediment 
and wilhjdtmw some by Pulcur pipette. 

Make 4in unslainedl wel preparation by placing a drop 
fri u didt Kind pdariqg 4i cover slip on Lop 
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15) Examine by imcjuseLipe with ihu tumderc^er down and 
the iris diaphragm piiiEqiiLy dMd so LhiiL only a lillle 

light ptlsStt iJlIOudk. 

]| id- possible to add u iuin suL-h as 0,5% iww methybenc 
blut to aid tuaminjikm prior hv putting on I he cover slap. If 
high-potter OLl-iflinieisLon cs.iminij Mlhi k§ required^ make a 
snvear -urmlar li> a hUwid lilnr air-dry and I hen slain by 
Grain seal iii for boutonal if'camina(pnn- or by Giemsa or 
UWliflai WrijjIll’s fliin for celluliir study. 

C ommeTL-tal urine mkrofeopic analysis chambers similar 
icy .VtuMasier wnrrn'Cgg: slides -iiiid manual blood odl counl- 
ing L'lianibeTK lit avult-bJe iind these may be used ineitad of 

hvI 

Lhe 'aaiitLnd jniennj^npe slide and cover slip naetluxl. 


* M uous ihrriuls 1 bin fXT. without dcflfl ite Walls. ami ;i re 
usually twpted Strand* or ribbons. They arc not l-jsEs and 
are normal product of the lower unnogcmial iraei. 

* SjRrniiiiici/iiu may h? found in entire maJe urine and are 

of no diaanoMie significance. 

* BailL-rla. luugi and yeusris my be fomvd m eOiLlaiinrunls 
of aiihL buL ibeir presence is only likely to bcMgnilkaiiL if 
aecamppnjed by biirge numbers of kuDDcyiea aitd if il*e 
simple viaNcnlleei^Uiseplieully bycatlielmuMAon or mid¬ 
stream lend and examined" fresh- Ye-usts ill paJliCultir are 
li My Iti be unne contsmi nufits from the external ge niialm, 

Crystals 


* Pyuria is the presence of large DDElltm of W E&s t usila IIy 
riLririrophilsi in urine and s-uggcsL* inflammation in the 

UflAOfedrUJ Lroclr 

* I J u^muturiu is the presence of large numbeis of RBC 4 an 
urine and indicates bleeding into Lhc urinogctiital Iran. In 
cnntsrnt ruled unne the cells shrivel up and are ervoaied, 
In dilute urine they swell and lyse, leading id haennigLo- 
hinuria - the empty cells are referred io as ghosts ai id 
mud h: distinguished from yeasts^, fat globules or cry s- 
tils. 




I piihflijil cells are Hal. irregular squamous cells with a 
smiil^ nuvkirc. They arc shed from the surface of iIlc 
ure! bra, vii^na or vulva in naturally voided urine. 


TrinsiriiiHi.lL cflk are rounder and smaller. they come 
iiLirn lurl her up the tract and in voided urine they iaidi- 
cate cystitis or pyelonephritis-. Caiheacrised samples are 
likely to have higher numbers Lhan voided urine. 

Tubular epithelial crib are the same si/e as Wilt's and arc 
euwlyconfused with them, They tend to bo round with a 
UiTge rtucklJE and their pre&ctKe is suggestive of tubular 


dtmai jie. 

C 'usis are formed i n I be tubules and consist of precipi¬ 
tated pmtbtf due lo the addle condition of the leaver 
(disial'i col leeiin^ luhules of the kidney, They nre classi- 
fled unto vamiys type* depending on the oilier m-atenul 
iiio?rpniTiiied with the protein- They dissolve in ulk-alinc 
□riciL- and should he looked for in fresh mine. I ligh-spcod 
ccnififugai Ickil fiwty hrtjLk iHl-tti up and it is bipoiiuiL 

Lo pTUfrari: ilic HkluntniL curelully. 

Ihal int' i - a.Ms are L'lear, LyhnLlnciiJ, arid refrilC- 

lilc amd they rapidly disMih’e in ilkalifie unne- An 

inLTeas^d numhuT is (bund with mild Ulbulir mf1-iHTI!TW!- 
I am, pyrifMii and poor circuhllion 

C elhilar cued a may L^nlairL kBCs. WHI'i, qpilHelnil oelU 
Or a inix.1 ure of cell lypes- 

{jranular l asts arc by.a Ink* C&Mk wilh uianulcs in I h4:m. 
I hr sc granules arc renihanlN td' Lrpilheliii I cl'Un ^nil 
WBCs. They are ussotiatcd wiih sivnihuaiit inlLnnmutury 

dLanrriUL 


Wasv casts are rnore opaque ibati hyaline casts and 
usually ULikr Hath square raLher tJuni round ends. 1'Jicv 
are often found in :iui re chronic dcgerieratLVe renal Luh- 
ular clkango.. 


CrysLaJj in urine may be smodtited vrich clinicul conditions 
such as cystitis, ui.iliibijsis and hu4jni4iluria. but may nlsi> he 
found in apparently normal -imimiiIs, 

Alkaline ufttw tend Wj conlab pbnspfuiles and ealeium 
cajbonaiem, whichdtootve in acid urine. Acid urine may con¬ 
tain nrates. tncibto. eysiine. leudnc and tyrosine crystals. 

Crystals aft mure hkeiy lo lx* found if freshly on Dieted 
urine is allotted ici sLand and Cool Figure 13.9 draws Use 
typical nujrphuhiaiLal pacicrn of some common crysLals 
seen microseopLca lly in iinnes, 

I nilrilis are eakuli cntiptned of crystals in the urine and 
they may cause bluckaec lit i,lnrni;iji.e in ihc urinury trace. The 
condhicm is rdferted isj as nroliihlnsis and chemical analysis 
of the "sLones 1 may be ptrfoitncd to ideniily the maieihds 
involved and lo uuM in the tTeairrx'nt and Control of Lhem. 




Ha^rcria m+iy be ■e^unined by nieuns of niL-rncieopk' study 
usmj si.iiins, They may be grown on culture media plaiet 

<usually it mp^lunc of nuLricnt.S unj blriH>d in ugnrfc iheir 

colofiy sinwLh may -ns^si in Uknti&calnn and Lhdr puriieu- 
Jar furmenBati-iin 4 ibility may be iwd alone or in conjiHKboti 
wiLh wroloakal lesis ucmAnn iheir ideniity. 



F®. IJL9 L’niir Eiyallafc I'ai anhB. (b| hipparic icid, i c'f eiLjun’i nxu- 
lale. 4d;i eakium -rarbwiatc. (ci sljuviw and if!- ammonium unde. 
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Sampling 

The iirM stage ml any hiiL5eri.il cx.amiiuutfn is to obtain 
suitable sample*. Swata Iron open wounds, pus of oriBwa 
such n> the buccal cavity, vagina and cars may he obtained 
using commtrdal slnile coElon-tirpped iwah*. 

* II ported tc* a labunHory. «i is oMnlisil thill (bey are 

plucad irtio IrjnhfMPrl nuvllij. Mnsl «unhttrriilt IwhnFji- 
Ei.tn^'ii supply lilt I r:m-.porl media and swabs for pcfslal 
submission. 

* f or ust in Ulc pmtfHW dry eVretis may be perfectly auu'p- 
labk. tvpccully in life prepanilion of smears, 


The oottection of body fluids has been described earlier in 
this chapter. V^klM and aksrtuei are best sampled by 
means -of a needle und syringe Sampling of poat-norttn 
orguni is h**l achieved by taut-rearing the suifure with a 
-ipfllula i luu has been flamed over a Hunsen and p4iced cm 


life suTl'air'e i-n stexi li^f U, The surftw* is then- oil wilh a Menle 


scalpel! and «i sw+ih of life -cm intrnio.1 surface is hi ken 

Jn all CiJien, il is import .an I tn fnsim, * 1 2 WRptk of 

mih~rnhiaKugkul sampler. 


Smears 

The making of bactcriul smem requires only a I bin upplkvi- 
lifm. of muterijil un lo a slide- 

■ Fot dirocl nutans from swab*. lightly roll Lhc end chi to- 
i he middle of a dean mic roocopc slide. 

* For tinM sample*. n drop otT the fluid is rrauvrenred asep- 
lieally with a iPaMcur pipette or by means of i fliimcd and 
COOkd bacterial wire loop. 

■ i lalkmies rnmi u^ht plaice may be picked off individually 
hy a wire loop and mixed wilh a drop of sterile saline on 
I he slide, 

III is also possible to smear directly from (issue or pus. 


Heat-fm 



When the sa.irjpL" has air-drieit, this snwnr i% p.isH.%1 ihrough 
a Bunst-n flame 2-3> linw-s wilh I hi; sample skk i.ip This 
achieves- heal -liKing asiJ prirvLrnts ihu ^nnplu from hemg 
washed off", provided that Lhu simt is nnt loo ihiek, IL 
kilts the hacieria hut prusL-rv cr thy cdl mnrphology for Stain¬ 
ing Dl is tfh|MrtlilI linfl Ui OVerliejiI: Clio back nl the dide 

should feel! warm bui should not burn the back of ihu ha rad 
When the slide has cooled ic is ready for sunning, 


Staining 

Methylene blue A simple stain which shows up the 
presuncs iiifd morphology 4 sh<ipc.i of bacteria. \ spudNc 
Ligt!ij iiikd muhsed vers bon referred co as pol^hroiiLaiic 
mnhylene filin’ f 3 * 5 6 7 * used for staining anthrax budDi in blood 
siibears aiw.3 for demotislriiling MeFadycan's react ion. 


i Teshily nude or new mcthvlfPk- blue sJiouLd never be used 
when polychromatic methylene blue is required.. 


Shape 

Round biicleriu are cocci: they may he single oi in pairs 
idiphKiicciL clusters or Punches I such as ship fay locoed} or 
chain* (Btreplococci), Rod-shaped bacLeria die Icrrncd 
bjwiiPi: -sonic arc rods with enlarged round cub (coccobidi) 
and others may be spiral in shape i>piriwlLaifit**,:i. hkiL-term 
chat have variable shape* arc referred to as pft■ i h ini :■ r 11 Isi -r 

Gram stain The standard staining ineihod ihuit sepa¬ 
rates bacteriii into two types: Gram-posilive and Gram- 
Kfatiie organisms, based on the structure of Lheccll wall. 
Il consists of a primary stall of crystal violet which as Lrca- 
ted wilh ;i ni-inLinr iodine (I 0 g iodine crystals. 2.0 g pk>- 
tusLirm iodide and Ml- mil of distilled water). The next 
slags is to rfi^nliiiiri**- wiih alcohol and chen cMiiftentili 
wilh cutol fuchsin. 

■ Cprum-pufdtive bacteria resist dccolou nisi lion and lemaiiL 
blue-violet in colour. 

■ GnnMHtgwtif e bacccrki arc docolcHUJHad : they lake up the 
counbentaiu and become red in colour. 

A procedure for performing a Gram *iam h illustniiod in 

Til hie 13 . 1 , 9 . 


Table 13 19 GranrkSUiin proloosl 


Solutions 
Ciystei Vofel 

Gram s iodine or Lu^a Itsdoe 
Memanoi ix Aeewf* 

DluCo CJrtyqJ fuchsin (ZN carfcol r.jchg|n dSluCed l.'IO wilh dstilbd 
wale i or Salrnn n p.5,% m dislilled ^aler 

ProDedurc 

1. Prc3,T r fi- a thm ^rnenr 

2. Alow Id dry nitlurnlly nd Itign r-a wer a flame 

3. Flood IhE 5lKiD wrth V^Otfll Lea^e fetf 3 C-h60 

SBcard? ilirrw oi?1 crtH&alf 

A. GcnUy nrew wilh and dran 

5. Immodi^'kib' ftcn?d wttb Grem -p loone or Lusaka Iodide rcbe 
mardanl. and taaue bx 60 seconds 

6. Gemtiy fiiiae WTlh water acid dwi 

7. FksOd sde wilh OccolDuriur M jg I no I lor Qrarn'B ^adne - 
deciiJbunafr miil h itt colonir c&3s?s lo come out & ifie unw 
normally abaui socond?. OR Acetone ter Lu^ofs Iodine - 
mmedaiely wash wfli wartfr. Thi? $ en imporearfl step as 

ae*torifi * a Harsh dccataunger end Bftnouflh || pf«luCOS 
beiifr' ccrrtrasl lhan tsffwr dHolwlwfi II may tie foe &evem for 
KHhfi bacteria sjch as bi^ilMs and ctosIndia 

S Cuuritersia>in wilh diube Cjmrt F-i>:^i5in qt SafTBnin lor 30-60 
s*cixida.. Piotouged staining -with dilute carfcof luehato may eauae 
Gram+ve organisms- bo bo Tiniriknn y eongldered as Oramtve 

9 Rinse and shake- dIH cxrcsa w.nlRr and air dry 
10 EJsflmii^e under Dd mmersnni 
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Lugoi B tOdtne Lugof* iodine h more concentrated 
than * iTiini iodine; ihc same amount of slain h combined 
wilh on!) II# ml oT distilled water. l.ueoU i- used rather 
than <5 ram's (or a darker colour giving less chance of -cs- 
ccshvc dwotouristtrion. 

AfiSfife6f? Stair? riiis is another atminiMh 
used slain, clinch dJetet;h aridHlabt bacteria -itch as inyeo- 

i: 9* 

bacteria (tulwreuJosU and Joline"* diseuscjL Huey are 
>\ .uned with curbol Fuehsiii and heated: they arts; chu-ii resii- 
tuiic ld tkedourisation with acid alcohol and ms fccaia the 
nedcofcHJi when counlenloiaed with methylene blue. 


Cyfture media 

C ii hare media lor routine hadciwh^ arc available from 
various- eommeryiu] Suppliers* a*- cither prepoured places, 
dn ponder or dehydrated media, Some of ihc mod com¬ 
monly used media blood agar. Nl-aeCon key's. wlenilc 
broth and Sabouraod's agar are described in Chapter 14 
.ilong ui-ith simple (basall and enriched media. and biochem- 
ical media. 


imputation of agar plates to cultivate 
paten (salty pathogenic bacteria 

Whoever the origin of lI k sample. iwe n has been asepti- 
tally collected m if- spread alone one edge of the -agar plate 
(the inoculation well I .md must ihen be spread on the pi ale 
jnd diluted so that iitdmk1u.il Dolooles can be grown The 
in oh common procedure is by streaking. One method b 
shown in (FIg< 13. ID). 


(II 

1.21 

m 

<4| 

<5* 

m 

m 


Take II pkilmum hueteri.Ll kh-vp; iLitne It II Hi 1 1 1 1 is reil 
hot and Iheis aElow it in coni. Tmidh ii cm ti>\hu agar to 
ensure that il has cooled- 

l ; roTn the point of npphcailion \ Of the wimpfe on ghe 
plate (inoculiilion wdl'L sireak in fi idg/ag over part M 
of the plate- 

Remove the Foop and flume H again, using a hawlcd 
hun^n to prevent disMninoit»n of b^teTvi 
{_th>I, iirii I l1w:n plitce llt-j temp on iigjj. 

Streak through pari t ul ibe plate, p^kiftL*: up ihu edge* 
of pur! 13 

Flume again, and tujv-u the prnues* at poini D. 

riiL' |onp ^Ji.uuld I hern lx 1 IliLifimli jitLr.L put a WisV . Mace 
| be Petri dish IicL iiii lupol ihc iflocul.ilod iig.if dislk. 


Incubation of cultures 

Cultureplutes should be placed upside dofeji in an incubator 
in ptl-vltii nioisEUic -iecuinuLaung on the bacteria and agar 
suTfiteu Mewl DOhinioii pathogenic bacteria tan be grown 
aerobically a i IT C I he i acuta tor tempera lure must be 
(.-•rifrtLunE and ilk: l^KlI lei ii pdf a i urV ISIUSt bd main .'UUDfid 

at all times. 



F|p;. IJJ* A mrlhiKl U»r plulmf • ul bucarinl ■an plL’i i^utu un ajcir 
Hair 


I V'lliTiVi riLt intubation I usually I nr | H ?A hmnsi the 
gm-wmif haei l'ti.i should hr seen as separate colonics a I 
I he end lit the Hreiik (k?g. I'. Ill \ny grovfclh lhal as 
not assisciatod whh the sUeak hues is likely to he due lo 
COOtSimmalicKiii of the inedi.i, cillitT when being pun red -nr 
while luiiLulalKHi was In king place- there may he m;my 
.nrhiirnL sl'ilsI-i uikL lufil^i in the ciiv in>riznenI and llicsc 
<:au Ivvitiil cuniarniiia.iUi ul Blic call uil p plalcs hI -utfieiesil 
tare is noi lakcia. 

IdL'iiiiucjiiuii ul tsjeieisal growih on hk>nd near Harts 
with naDDrsliii^ ilic eoluii v elraraciefislics, sueh us. 

■ An> zone of haemolysis in Lite Wood agar irnund the 
colony tbuemolytk nr non-haemolylkh 

■ The sbe cl Ihe cohmy pinpoint, mednuri. lunge -uni 
the nteasnrcmnii in millimetre? (rnrnk 

■ Tbecoiour of llw colony (grey. mam. yellow, white, etc. I 

■ If op.iq \Ku iransluoenl or iTunspareni t he shape -nul 
coiwiFLency icither irregular or cimilur, raise.I ll^t. eon- 
rex. miK’oid, fljiky. stiekyi hard wnd crnsiy f 

■ The odour 1>ueel, mmiy. pimgeiu. etc,! 
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l ie l-lt I t Liliure p'Uic growi h iIl'Uj and !-h_- n l«i plauHnchu 


Antibiotic sensitivity testing 

After j fcacicnum Ji;i5 been cuhivuied and identified as a 
polmlial pathogen iiiMsIved in a disease process, .in iinji-_r>.>- 
biJil LnsatrnctU of (he animal is ideally based upon m virtu 
sMudttvitj u-f the bibCDeriuni. so iIul llw mosl relevjni .nlu- 
micro baa I ygcnLscan he selected* A specific medium is pre¬ 
ferred for performing sensilivily LesU n g and is ufiuilU an 
agur-ha i «d medium suth as Mueller Hinion or Sentest agar 

i ! i The specific kmleiinl colony is selected and transfer red 
Vrith I he 18a med loop to anoUier agar plate Using a 
small amount of sterile water il ih pitied out jiUeaked 
evenly) to cover die w hole of the agar. 

12? Amimierobiiil disc* eoalaimng vnrtbu*. aiiiimk-iobi.il 
agents are placed on the surface of the agar. The 
distN mny be placed hndhidiud^ by means of sterile 
!weejiera or tootled into coratmerdiil cartridge disc div- 
ps:n«R ihiii can dispense up lo eijjlH different jnlimi- 
crohial disc* -U a lime on in Hie mnciilutcd plalc 
111 K'ollmvprtp inruhnliom. dftne* of itithifrilton around some 
discs indicalc lh .i l ibe antimkrobial substance has pre- 
\ L'iired i he growth of ihf b;H_!trn im and live isobfle n 

^nsilive ip ihiit dnip 

I'll' II Elinr hilL'L-LTI Lt L r r>I>i.S !*.> I hi! l' uf i tie diftc, | hey arc 

jL-siscam to [he particular a^eaii im ihai ds<. 


Disposal 

I He impnrianl subject >f (bp^iiil of clinical waste., includ¬ 
ing cu!Hire pkle*. discussed earlier (p. 335). 
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Elementary microbiology and immunology 

M, Fisher a nd H. Mo re ton 


Learning objectives 

After studying rhfs < Aqpfor. lAufenrj \hoitkf foe aN& roc 

* Discus* the wflCupt of disease, and lIic inier-rebtiwi- 
ship bdmmt itlitrfl-onB^Hksma and animals. 

* ISisinris [Iil- morphology ini' Ihc important gKiups of 
micro-organisms c-au^i ng drasc in mammaK with 
particular reference to ccan/pajiion unimak, 

* Describe the Ihnretial and practical skills necessary 
lo identify microbial infection in animb. 

* Explain how the interaction between infwlioup- 

andl animal determine the outcome of exposure to dis- 
ew. 

« Describe the measures used to control and treat in fee- 
u«u diseases 


Introduction to disease-causing 
organisms 

* Health a slate of physical and psychologic#! *ttl-ljeirg. 
and productivity. 


* Dlsteiise - an flbnanniliiy of s-l.motyre or funefton iluii 
impairs performance and has a recognisable E^ndroiM 

i>f *l;I ic'ilcii I m ujV». 


Th it group of living things known as micro-orgiinisniH of 
itikrobw includes the bncicrLa, viruses,. fungi, algae und pro- 
mom. Microbiology is lhe study of mkrtiwup orpnipigni, 
loo small to he seen by the nuked eye, deriving: ies ran*: 
from the Greek worth?; npi'Amv i small k him 4 Life) and I&Ras 
(sciences Mori macro-or^mtisms are uniralluiur |Le. they 
consist of onfer one cell which curries not all the f\iactiani 
necessary for life hut a few. e.g, some fungi, are muI iill’IIu- 
larl. Viruses differ from tuber mkTO-Of.pt»isnis in that they 
have no cellular structure. \titTo-organi->sris vary in si/e 
from the relatively large protozoa lo viruses chut t:.L n only 
be seen with an ckarofi microscope (Fig. I4J). 

The moft common concept dial pwple haw of micro-- 
organisms is of those that cans: dnsftiie, which aw called 
pathogens. With few- except ions* r^fiuig^nx jitl* farMitn, 
on or in the host antL inieKiznng iai tome way with 
Ihc host's metabofisOi, tn •caust! iL'Imical >agiis id disease. I lie 
parasite may feed on the hoet"* lissuus or htidy llmds or ii 
may use tbe hoSl b * own Food supply, 

PBXHdies can be d ivided into Ihree ma in categories: palho- 
genic, oomniensal 4 itw 3 mmiwiDisik, Ihc term *1 mfaiiusii-v 
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muninp "liviijg logeLllCf', is bOinCLncles used Ui iJcwrih? 41 n y 
L- - 1CiMi, pcrrminent association between different organisms, 
both beneficial -ii rmd huimfuL. Therefore, L-fniumensulj^m. 
muliuiBjsm and parasitism axe all examples of symbolic nela- 
tHinships, as shouxi by Fig. 14.3. The macro-organisms 
iilletting cate and dogs ihui are commonly referred Co as 
paraskca -lire covered in Chapter Li. 

harm (he host, causing distaste, bui parasitism 
is nui always harm fid. In fact. the duk luo^rful pamitcs 
ciiiiv Mule or no damage Lo the host because fcf Lhey arc to 
wrvivc then the hose must survive loo. F.vl-u within a specie* 
of bacterium some sixains may lv much more pathogenic 
and nr virulent than others. as recent fmid-pdKiDi[i| oul- 
bnhpfca involving EscherhMa m/U OIS3 have il lustra i^d 

When a mkro-orgunkun invades a hoal and Marts in mill- 
hply, it e^tiihlishes an in lemon. If the hart is susccptihfe m 
ilie Infection then disease rviults. 

In order to cause infectious- disease, a pathogen must: 


■ Uum rally into the host.. 

* Eimbliafa ilrelif and multiply in the hart i issue. 

* Ovunme ihe normal boat body defences for u tbne, 

* Damage the host in some way. 

Some nricTO-onganisinB cause dbcw by seentiing nr 
rukuanp pnnniHfi substances culled IdyIxw which disrupt 
specific physiological processes in the hart. Other* invade 
i issue cetla and damage or deslxny them. Viruses fur tun- 
pie. cause CtU d el mope because I hey interfere with die nor¬ 
mal cell meilbulisni and many leave (he hosL dl by rupture 
of i he dl mem (nine Once they have entered the tissues of 
die hnsi. same micro-organisms n re kxaftiKd and remain at 
the she of entry For sample. Sfqpkyt&toctM tMemvdhiS, 
which euuscs shin disease, generally utcueks in thh way. 
OfJwrs spread through die body (systemic spread). usually 
via ihe lymphatic system nnd blood circulation. Dnu they 
have invadeLl the hod. some micro-organisms can grow and 
multiply in any Lissues of Uhe body but many arc more selec¬ 
tive a ikJ localise in a part kular tissue worgan. IflhcE more 
tkmaftdhag organism* do ncK readi the particular cells in 
which they can live, they w-iil not produce disease. Viruses 

in jJa/teeubr often have ;m alljnuy for u spceilk tissue or 
organ. 


TERMS USED TO DENOTE THE PRESENCE OF 
INFECTION-RELATED MATERIAL IN THE 
SYSTEMIC CIRCULATION 
BKteraemifl.: the presence ol Victoria i r* the blood. 

viffl^imia \rausas in (he blood. 

Tpscwmia; iTe presence oi toxins in the 
Wowlstream, 

Sttflcaemla is used when bacteria are actively 
multiplying in ihe blood, 

Pyaemia deKtfbes (he presence ol pus in Ihe 
Wood, 


In some diseases, symptoms occur because of an over¬ 
react™ of the hurt's own detcacc mechanisms. This car 
lead 1o cell damage Ur an allergic reaction. 

Parasites vary greatly in their ability lo eau?*e disease, or 
Ihcii pailuigenieLiy. Hume will almost always cuue serious 
disease, while other* nit Ins pothognuc and cauie milder 

Dlncssei. Whether detail develops or nut dcjn:cid:v on v?ir. 
wuh kicLors such as the ablGily of the host to resisi inhetion 
and ihc vindfliiee of ilu; pathogen, ic, t tec dcgice of patho¬ 
genicity. 

Many produce tofttif tfucyme* to assist in ihe proceaa of 
insasion and tissue- desLruetsnn For example. Ihe en/yrne 
hyiiluninidavc helps the p<iEliogcn to pend rate the tissue* 
of the Jiosl by breaking dowti the “tissue cement' which 
hokb the cells together. Another fiAtymcv kevthinase, lyse* 
s>r disintegiatch iissue cc:l]s, e*p«;iilly red hlocKi cells. 
Virulence is determined by- faetors such as; 

■ I he nJbilil} -of ihe pufavitL- to mvjid^ p^irtrcuhir cells anil 
tiscues and cause daraa^ liiv 

■ Its ability lo sec-reie lua! us whkh dbrnpl physiologic-al 
pr<!ccs-<es in the body fils to#i|gcraciEy). 



Tcwiits are poisonous subsLanecs ilLai have ii duitapng 
dfftt nn the cells of ihe host. The (ffiKit of the toxin iire 
nm only felt in ihe a Reded cells aitd Lissues but dscwher-c in 
iby body « ibr toxin is tniuparfed through ihv timics 
f'WLt type* of iDfliu are recognised: 


* t:\ciirjAirh which are manufaciured by laving rnTcm- 
organbms and released into Ihe durroundlitg medium.. 

* Fml<itri\iiv% which ut parL of the mJcxD-or^piiafB and 
Oftb WKnUd when ii dies. 


Exotoxins 

Exolouits are proteiiii pn^duecd main ly hy Grain-poalii'c 
bacteria during their mcLihihsm. They are rele^hed into Ihe 
sarrounding «ivircHiiik:ii| a* they are produced. This con he 
into Ihe circulatory sy^tLin and ttvscies rrf the host or. us in 
food poisoning, into food tliai is ihvn ingested. Microbial 
toxins include many of the most potent poisons known to 
man and may prose kchal even in small qu^miti^s. The 
body responds to the presence of Hcotojuiu by twodwrirtg 
antibodies culled xitkortiN ihal HUlialise the ren¬ 

dering l hem hannless. Eiotojunfi. as they arc pmuaiiv, na" 
desi roved by heal and some chemicals. Chemicals %iKih m 
formaldehyde are used to treat toxins so that they lose iheir 
tOKkirly bu-L not their ability lo elicit an brniurw restwinsc, 
i treatvd logins arc culled Inxnids and if injected into 

the body will stimukite the production of unlilosins. For 
LAain.pL-, teiamii loxoid is uni to provide immunity to 

t L't JIIILS- 
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Inldtirigs <il me call rrerrbran*, known as 
fn^BOMtfTOS. flivB uhe memtir^na a larger siaiacc 
area which is antf CSK1H& passage rf 
SykSttPCes s si In and important s ncc meMsiJrtfi& 
are ihsxghi to lw thw nrln- gI cel spiral km. 
Mesoscms^* mpy also be involved in eel dhMiCrt by 
serving a? the r.ilc rf attac h mml Tor "lit? b&Ciarial 
Chromosome. 


Ceil metniwaitt {plasma flimbnanel Nes= iLfc&l insure 
ihe cel wa(. H is HtKfflwty permeable and 
(eo>iLrolB Ihe passage of substances nta are! wt ol 
the cell In many barren a IcJcfe of tfw cell 
mambfBne calted mesostorriflK projori into the 
cytoplasm- 


RShnwim contain 

ribonucleic add |RN*|i and 

are BTie sea ol ixoreln 
synthesis. 


Many bacteria also Cmlarrl 
•ann or more plasmids. A 
plasmid is a Strai '*?■.?*a 
pines of D#1A which CdH 
rapiicatc independently f»£rt! 
Ihe chrDmcsarrpfi. 


Insdn ttin gall rrembrarc is the 
cytoplasm a thick HuidcanSaining 
d-nr.D vcd substances such as nutrieriis, 
wnshn products, and enzymes. WilNn IbC 
cytoplasm aiG numerous small rauriOeU 
bodes called nt-nr.cmcs- ll also cantons 
vancus inclusion granules, some of 
wihich funci ton as toed reserves. 


flagefhm 



(Many species at bacteria move by mea/iB oi one or 
mans thnead-lita* Mfuaurae eaied 1!*g«l!a (singular 

11a gaily m'l. Flagella ere long bo lowtubes oi a 
ccrtradile protein which Kriend from rhe plasma 
membra ne and Si rough ihe call wall. They taction 
t>y Mating in a conacre* 1'afiHicn. mowing the 
bacterium through liquid somobmes ps lust as iD^-m 

par second or about 3ffHJ body lengths per rtiinule. 


The baclerial chromosome is suspended *¥*?l!n the 
cytoplasm d ihe pflMfe majBi^l of ihe bacterium. a 
bacterial cel. umike ihe cells of other o r sarism5. lacks 
a distinct -iT^branB-bound oudeue. instead the 
njclear masana! at nuotec-d ccr*«sJ» of a single 
chfomctBorne. The chrgmowme is a circular, 
extensively toktod rrwtajto 1 gl dpm^banucksK: acid 
rt>NA| Ard CDmarnslho horoiitary nlcrmalicn tff Ihe 

cefl. 


_i_ 

Mfrvi Iractorm have a celt wart: Ih s is a rgri slructiire 
made: rrainy at a substance calod pep&dogfycan 
IsnTnflimr* called muresTil. ll mairrtaina cell saiapi* arid 
prevent Ihe cel from bursting. Cell walls vary in 
thickness and in campcsitiDrl arid it A lfte&a 
ditforcnces fhal DcIcnrmehDui the-bacteria appfcSni 
Icilowing staining writ the Gram stair 


Capsules and slime layers 

Slita hjctnra r.ncrete a rj<:- alincsus capsule outside- Vie cell wall. These 
rnpsiilHS can vwy consincratzly in thickness. Other speoas produce a 
mam flu d sncmtinn caJied a si me Iayier which adheres less krr% li> die 
cdl. CripsjlL's and sime layers can serve a number dl lur'Hdions. They 
act as a bwrier between the bectehum and «r emwonmeni. protecling 
the ceri from hazarob. such as drying aui and ehemitalB. The prfe&enee oi 
a capsule inay pnowet padiogenc baetjeria Irom bemg onguifod by Ihe 
hosts pfiagocylic while blood ceea because che phagocyle la preverHed 
from rorn« r ig dbae enough coniad: with Ihe haclerium to engu^ ri. The 
chaaceis or ihiecdon a^e Iheroio^e ncrees«! Capsmot assiel the 
adherence ol bacteria 1o surtaces and may also s^«e as a lood re&er^„ 




Many baclena. pMfthtoMy thaswlhal W Gram negeiive njmeroue ernbghr hAir-llk# Appendugns c^lrel pill fflingubr pilufl} Qf 

fimbftde iSimula-. BnbftB] *Nch have nolfNYg to do y-rin mowement, pmerer.? types ^ p4ll hnrve ddHerem functlm. Some play .an 
important part in enaBirg bKtBfta lo Shch to host cets For «npnptp, in inkidion, pli help pnthngnnc bnctona Id attach to tfic oelts 
lining the resp^aisry, Intoslfralor Ufinary TrAdR, Itiur, pnnynntmg iherr ifnom being washcc away by hodity luiils. Other ailL sanuhnes 
caled sek pli. ere roolved m lfi& transfer of gennbe material tram enc bacieriel cell Cd ariutfier during bacterial CCCjugaiiOii. Seme 
mcrobtcicgisls ngw use Ihn farm limnrian to rc^ar Id Ihe oppeictogas nvnlved in uHiichmcnt and ruslrid the term pii to lheat rivulved 
In Ihe iransinr pi DhA dunng conjugalicn. 


1 1 a.- 14.1 ConpaiKBls of a i^nemliscd bnutcrul call and their fvntiliOil^ 
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EFFECTS OF TOXINS 

The effects at Begins 3(£ usually yory Specific. For 
example. when s-sores c-1 "he awwobFe tetanus 
bacilli OoBlfidiitin tei&m gel ml& a wound which 
prowklBs favourable conditions, ihtfy may germinate 
and grow in "he lissuea. The hactena do not spread 
Shrough Ihe tissues but secrete an OxMQJtin whrch 
travels along peripheral' nerves (o ihe central nervous 
syslem where i< ifUefferes *i1h the regulation c-1 
neurotransmitters that control the relaxation ot 
muscle. This leads to unCOTltollable mu scle spasms 
and paralysis. Tetanus tO*m is tailed a netirolaAir 
because oF ils ac-ivily m the nervous system. Unlike 
Lelanus, whicti is caused by HLOfcKlnfi produced 
while Ihe orgsrHgjn is growing wilhirt Ihe host, 
botulism, caused by Itte saprophytic bacterid 
Ctosb'dium bbfpUrwi, is Ihe result of ingeslion of 
toed concaininri the logins lei botulism, the exotoxin 
affects Ine nervous syslem loading to paralysis; it too 
is therefore a neufQlOKin Olher esofoxins Formed 
culside Ihe body include IhOSft oreduced by ihe 
bacteria *h(Ch cs«3$ staphylococcal Food poisoning, 

Srapfiyfococcus duraux This is an anterahmirt 
because it functions In the gaslromleslina! Ira cl 

causing vorwling and diandioea 


Endotoxins 

EndotociJis ur u pan of thy ofII wall of certain Gram- 
n^gaiive bacteria and nit released only when ihe cells dk 
and duinlejtuk. Compared with esolaiuru. they arc less 
to*ic. l'juiriii be u^l u-i ifonm UnmidB -ii rul une able 10 wich- 
sUnd heat Bbud-bdriLt' endoftHtntt Art TtiponflUc for ;i 
range ol non-specific i cacuoas in ihu body such .;is fever. 
They a bo make tire walk of blood eapill&Stfc iThire penK* 
able, causing blood to leak iuio ilk; iAkmllulftr spttcw, 
S4HHC4iniefl raid ling in a senouh drnp- ii- hltKuJ pressure. -ii 
condition ecrfmiioflh Lulled ndahKs.it: dniL-k Thej sire also 
respond bte For the change in «pjll;^ Muck! flow- in equine 
hooves that leads lo lamieiiiUL 


Aft&toxin 

Toxins are not nude eieiusivrly by bacteria The raprophy- 

ck fungus. Axper^iRus Jits product* ;l ins.ni bilk'd ;iijj;i- 

iox'm. The fungus, grows in warnu humid conditions and 

■conUinfiinates a variety of agric-iiliural prmJucLm such ns pen « 
runs. cctcals, rice and beans. AflaLos-in lias been impltkawd 
in the denllis of many farm uumak lIiul have been led un 
mouldy hay, com or on peanut meal. 


in addition lo infecting; an individual host, m order to be 

sueecshd ul, un agent must: in vcmhc way infect Other SUWCp- 


dWt Individuals. Spread nifty occur directly, from dam to 
offspring far eunph. or indirectly via conlact with am* 
■unlimited bedding, grooming L-ijuipaneiii nrOicfi on (he air. 
In M^iie: diseases, ‘carriers' are impotfiam.1 best are anmulE 
ilui have pmiwjsLy been infected and still tJirry mFeci ion 
bin do run allow clinical signs. That aciimuls can I ben pr*> 
vide n Source ot infection ior othet ML-iL-irpEihle ^mimuls. 
Disioftakin imd other btosecurily measures uc aimed il 
pnfsifiiiing Uansrahsion. More detidh mi irunEnuEston c-jn 
be found in Clupler IT. 


Eipiderniology 

F.pideiinuhigv h ihe study of the occurrence, spruud und 
dtstrihution of 41 diacare. Ii can be used, for i^oppl^ lo 
ickmify ihe CULM or the source of mi infection, 10 Tttorti lor 
the number ofeam of disease and 10 AKMiiior (he eflfcetive- 
hess of ii eonLrol policy, Alt of Lbcsc applieuiiems have been 

u»J Lhriiughou! ihn? bovine spo^pForm encLp]u]opiiihy 
(BSE) and r<3ol-9md‘iiiouth U'MD) epizootka in ilw L.K, 
Terms ihil are m q^idenuology include: 

• i.nik'inii' a dwease is prwcnl at j normal leu-l in j 
county or #rea h e.g. inyumuCosts is a&demie nt wild 
rabbi la m ihe UK., ni is cai ilu in the cal population. 

■ Epldumk a p^unouneisL mcreare in thr level of infec- 
Lion. Recent txamptel of epidemics include parvovirus 
infection in dc®s ue'ilt its first appcaraiHe t BSE in Ihe 
l. K and AIE 3 S inlbciipu cif humiins worldwide. 

■ F,|ki/i.nKik- more spcdfically. an imimal direu.se 'epi¬ 
demic'. 

iThru’ilield, 1997} 


Bacteria 

Size and shape 

ftiiLleria 4 vinguLir hlOtcHura} are b-ingk-ceUed or^anssms 
(Fig. 14.2)ond itiiKsc r-iugL? m si^e from O.S^na (micrometre 
or micron: 1000th of A millinuein;: I Ci *' ml lo 5 pm in length, 
ihough there are tome exeeplions. Three basic shapes are 
generally reeiJiptlsed. and ihcse 41 re sometimes ustd u a 
means of eljihiikaiiLHL :i nd nenulng of baderu (Fig. HA}: 

■ Cylindrkad or rad-sihjped cells culled hiu-iJIi (srnguhir 
Ncillus.l. Some bacilli arc curved anil these iirv knimii 

a librHK 

■ Spherical cells Lulled, coed ( ■.Liiggljr: Lx-veuxj, Snme CkX.11 
e^isi singly while entirera rereaio loyeiher m pairs 4 iftcr cell 
division and are called illphH'iHxi Ihnse ih;ii remain 
uMatched lo form chains are railed sEri'pNKXKrd and if 
they divide randomly a ad form irregular grapc-like dus¬ 
ters they are called sttaphylocoeri. 
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Hi. 14.1 Kl'I.ii .iiiLwInp to!L*ixn micnMHpwfiTii ind nnircuJ on>c>. 


* Spirjil nr hcljeal ll i II> -l: ;i 11 uU sppillft i singular: spirdluml if 
they lair.L- ii risid lttIL wall lit SpirnKbaeCfS it life full wall K 

fieri bite. 


Structure 

^FJllPHuJy nwnlkifled, life morphology eif hiiL'L-LTin can alTfrul 
I heir phy-unlogy and p:ilhnwynn:il y. t lw; shapt and physiol- 
\ 'U 'j nl"hjL:lcn;i present in inletlions lire i--*oil lo i lI nLi l y iIil'li 
S pecie* mid ikus iisscst prirfifloaMi uaid Mihdtak iTeaLnit.'nCs. 
FlgUfe 14.2 iilCHM iJlV struct UK of a u&riicr tiliscd bacterial 
evil. SiHDetif ihe sLi'UL'EilfL's inr Liurtmun In all culls; olliers 



t'ilLi M.4 fl;i?45kiii.ii>n cf biiinfna h; ( stupe. iki.i li-tvilEi. ^ Vihrim 
[carwd bail Nil. kI Diptecnni. id} Stnpianni. ic) Staphylomas. i Ti 
Ehriicrbartr. 


flic -only preseiU in certain species or under certain eiwiron- 
rncfiiii] iiL'indiucuiA. Table 14. J shows ihe -.kipes and some 
ehjracierisiies of some baeienu lI ihl cause ddsaase in dugzs. 


NAMING BACTERtA 

All baclana, in common with plants and animals, are 
named according Lo the binomial system: the lira! 
word, the generic nan*e. Claris with a caprlal letter 
and indicates the genus to which they belong, such 
as Escherichia, fafloMed by a species name, lhal is 
specific, ®uch as oalfc. Thus Escherichia coti is one of 
the species of the genus Escherichia. Romo sapiens 
(modern marwWomen) is one of Ihe species of Ihe 
genus Homo. The generic name is frequency 
shortened, e.g. [Eschertchfa} E. coti and 
(S tap hytococ c u s' Staph, aureus. 


Endospores 

So rite spL'LiL's li 1 horiL'Tiu prcxfcugy dnrnLiiJil forms cal led 
L'ruJi'iS|Kires | ur simply sporesl. that cun sufn iwe i l ijI:i ■■ ouni hit 

CnndiLinns, They are EWd when cfac vcyHaliw (yrowing 

cl'IIs .itl; duprivnl nf siime laetuav e g- wffflt the supply of 
nuETjerpLs is inaduq le:i l.\ 11 is iipporUnl In ng|c |ih-i9l e!*dO“- 
sponr liirnuiluiii few spnrulaliLm^ is rK>t a TUelhiut »of FS|HrO“ 
duL'Iiiin; 0tt£ •.ltultLiIivl' u?lfl prsxLuLUs a single spore which, 
after germinal km. is again jusi one v trueno ivy cdl, Spore 
lurinalum ln must Lmnmnn pn Lhe gcneni fitfdit W and 

CbflridiwnT These jftwni Cfinlaun the uuiiliw aftnlE of 

luLanus. nnEtirns and huliiljsriL, ThtTC dissnf^s «|rv HWnoWii,, 

cnmrnonly afftciiiiy dormtikmA farm ii niinab. Specie sus- 
LrpEihilLiy to L'iiirh Cr|t, dofs wiJy infnqiKiiEly Rififer 

fVorti leurnuE, whilst horacs arc very susspLitlc and require- 

rcMiline Viiin.‘ina 1 snfi, ;ls cin lmmans r 

Many cnduspKi-rL'-liiniiingc baLlcrEii ;inr lulinhi hmls nt Ihu* 
soil hui spares can l-.mmI ilIciiusl trywh m> inL-ludiny in 
dust. They LdK L-^IfL'ciiul v rusi-ilanl slriLglur^s [h:iq c;in reti14lin 
viable for nia uy y^ari- I hey ihIi! survive nlrcnm of hut*. 
pIi H ikmi. nil nil icdel r;Nlj. 3 linii flnd cs posurc to lode 

tb-emicabswHh disin r«rluuals. The 1 reason w hyendo- 

^xirus are so resisuni is Lronnpleidy underytood but heal 
rusisiymLv is ihuii^hl lo be due lu I be fact lhal u dehydration 
process occurs during: spore tormniKMi ivlvieh m^ pel^ innsl of 
tbe watL-r friuii Lhu spore. SIil- spiynt du-vdiips wiLhan ihe 
baricriaI cell and nudef the nyiLr>:>sciHp^ iippuitri j brjvhi. 
round or oval Undure. 

The I act that spores arc so hard lo desiroy is iJiu prmL-ipnl 
reason for Lite various sterilisation procqdpKf wMch ar-v 
carried oul in veterinary pmdice. Common lojhniquL-s 
employed to kill spores inctude ainiK-lasiii|>. noisL Iilj.l 
121 L iioder pleasure ft. 1 ? kPa lor mure ilum 15 liiirnii^s; 
lyadalSMitit.n: repeated sLeamin^. dri liuai IftiK* for ;nj 
leas4 2 hours. 
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Tat?^ 14.1 Bacterial diseases or dogs 

Na-m<? od buclc-rin 


Gram slain 

Shape 

AMC? 

Sflfmcwwna set 1 

Duirhcnsa. 41 1. 

-vo 

Ffetltiaellfcja 

Yes 

Cicmp^JlJhicJef r.pp. 

C^antOM. elc. 

-vfi 

Curved raefis 

YflS jbirt feeder less Dxygefi 

tia^i in a<i 

i^oocfVse^!^ 

KWinal Cough 

-vfl 

Short tQ efe'bacplli 

Yes 

fjnpiaqpira spp 

LuplOSpifOSiS 

-re 

;■ II- icrtly ccnki.1' 
i|r.pir^h,n^ii;i 

Y®B 

5$apntfC£QC£ti£ upO- 

Pyoderma 

+W 

Coed 

Yds 

Ctasrrjfrtj/nn .Wif.i^i' 

* - 

+re 

Long fods ^tmeiFil 

N*> 


' RfcrpQf & (n ttga. mucfr mow cu*rvnon xr ihoreas 


Conditions necessity for bacterial growth 

ftacliriu can prow and reproduce only when CQYironiiimLa] 
eortd! Lions hr suitable. The essential requirements for 
growth include: 

■ A supply of suitable nutrients. 

■ The correct temperature. The lejnperaiuhr ai wh^ch ;l 
species or bacteria grows most rapidly is the optimum 
growth temperature. Most mammalian pathogens gro* 
tint at nofml body Icmperulure. 

* The eorruL-i pHr Hit miijoriiy of mammulmn pathogens 
prtiw ht'st at pi I 7^1,4 

* Thaler. 

* Tlvr corrtcl pmis environment Many specks of frao- 
Een.ii can grow only when oxygen is present. Ekicteia 
which must have oxygen Far growth are called strict -or 
ubhgmle aerobes. Some, Lhe oblgate anaerobc-v can only 
grow in 1 he ahsertor of oxygen, while others, the faeulla- 
■ivc uruie-inlM^ grow aerobically when oxygen is present 
hm eun also «urw:(uin m lhe abveiKS of tnjgcn. A few 

species, tlbe niimtaLTitpliiilf*. urow lvs I when lhe COTic^n- 1 

trillion of oxygen is lower than. in ulmo.tplw.'rii; air, 


Reproduction of bacteria 

lr Lheir environment is suiiaNc, hadt-nia. tan grow and 

rL'fM'i.ii.1 lk:l' rapidly. The time mtuival haEwren 

divisions iv culled thr genera iiiwi limit*. In *wmie h:ivEen-i |hv 
SL'iiL’rjiEHin |im is Wpry short; for utikrs il is ^gUv long, X K> 
under tipli:ir.ni 1 conditions [he eciwr.ilum Lime of f:. i m *rit is 
30 minutes. whereas for che lulwHiJuk hai^rtjum, 
Aipr&b&tttfiuttf ttibeteidtM^ il is approximately IS hours. 
Given appropriate conditions, growth is exponential.. t.e_ 
one badmuen produces 2. then two produce 4 and so on. 

Bacteria reproduce a sexually by simply dividing into two 
Ldkntkul daughter cells, a process called binary fasten. Prior 
10 cell division, die eel I grows: once it has reached a certain 
size, the circular chromosome or nucleoid replicates io form 
two identical chromosomes. Ai [lie parent cel] enlarges, lhe 
chromosomes are separated and the cell membrane grows 
inwards at the centre of lhe cell. Al the same time, mew cell 


wall material grows inwards to form the ^pEmn snd this 
divides the eeU into two daughter* tells (iig. 14-51, Ttiew 
may separate completely, bul in some specie^ e g- ■drepld- 
cocci and staphylococci, they remain aiLadiL'd ic» form the 
characteristic chains or dusiLts, Hi plucaijon of pathogenic 
bacteria usually takes place u at vide ihe hurt's cells, unlike 
pathogenic viruses where reprodueiiun is In EHtd lift far 


Conjugation 

tlhe process of conjugation involves lhe passage of DNA 
from one IwhriiB c-eFL the donor, so another. the fecipiem, 
while the two cells are in physical contact. Tim- cells are 
pulled together by an appendage called Live sex pal 11 % which 
is (untied by the donor cell. Once contact has been made, 
the piluv retracts so I hut the surfaces of the do not and red- 


CiU niHmlirjinn 





wall 


ChrnrtitioiftrtH 11 [ 





S«pium 

131 l.-il lormmg 



isi m 


IFiK.. MlS nqdkarikm or bscrtm hy binary h-^iisn. 11 and 2) fhc cull 
jj r oti •> inJ I hr chromciwifiw rc plica irs La Eon twa idenlical chrcmM> 
wmei 1 3.i As lhe cell enlarges. 4hu eh ram oximes ure spanned .mil Iht 
l\ - IL mcnnhraiv: jrowa inwards aL Ehe omliu <'f iha eeU. t4 j At Lhe same 
time, dew cell u--j.ll matrrul prt»wi im^anJ-i Id form the wplum. 15 and O 
Tb*e*ll mlvi Iwit daujzhtcr tvIK 
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ptenl till! very l'Ilihc li} cacll u liter. LI ice lL I iTiUillbfiihL-s fUK 
fbffriiffijf ;i. l Iiji fink I IjcIvSceii I hi: L'WQ CtIli and l)N A dlLTi 
p%nssi?s In: hfi I Ik dortnr Lu I 111: rtki [!>il~iU (Pig. M.fr). 

Freflinml Iy p :t pi a‘tiinDil is Lriiruvj^Fftd I mill thedunoi Ll» ilk 
ICtipiftll ht|| KiinH-'Liirie* pari 41 I" the den Mir lttIL cfirOttliMOfkie, 
ci t even Ihe whole tforunvnMirnii ik transferred. i iHLjujjaLu.-in 
\& inTpoftimV b4.%±ni--L'Ike mji'pienl iil^uitlS rtcW eliija'acLCr'i^- 
tll's. For ■cs-ample 1 * «rt£ plasmid, thf R plia.srnid, 4;arri*:K gcift&a 
for raialmce Id Hnlibtgticf. 

CoippliciD it rare wrong Gnm-ponliw bacteria huL 
cannon mnnf ifaow that im (Jnmi-viegpilivtf. H ■* Wmc- 

times regarded ?is li, primitive lype of sexual rupriKlLM-Cwm 

hut this is mnsfeiiding btCutisc unlitfe s£xu&1 fftpraclatEton 

m other organisms* il dMs ntii involve ilk fUdiOft Ol two 

|aanrt» to form a single cell, 


Bacterial cultivation in the laboratory 

The cultivutioD of bacteria in the laboratory requires tin 
appropriate nutrient material or culture medium This 
lens is used to describe any solid nr liquid on or within 
which bacteria can be grown, A culture medium must con¬ 
tain a balanced mixture of the essential growth require- 
menls. namely carbon, nitrogen and water. Culture media 
can also he used as a method of bacterial identification as 
many bacteria have specific individual requirements for 
aptnil gnrwth. Table 14_2 summarises the uses of common 
media, and their role in diagnosis is described in Chapter 13. 
Media arc of two bosk types; 

■ Liquid! media or broths iu which all the required nutrients 
me included in a Hurd 


Sdx p lus 


plHKinid 


h-f-r1*ri*l 
: iirramiisnrr m 


f -- 

,° 

/ 

' fl ™' v 

■ttoj 


i 

'©j 


Do-.nor it} 




*31 *;r> 


14.£ S^quetwe Of tistflW m LvnjuiiHLion I If Donut nd nripienl 
AlbOttjMlIH Euttllwr by item* jiilw, winch bfimtd by the donor 
«|l ill The Hh« fflPKtH britfipm ihr Mpb crib -wry dbvr k» carh 
tftjlvf, :ind iSr 1 , 1=11 flWtilbtfifFiS fuse L*i fttta a rilianarl bfflirtvn the 
Imu Mi ll, fJJ The fliflPnHl rviHivaies- -and onr sinind p;isawa through 

ih<- ckinrwl w> ibe rwiiwiifi t4i The iwo- edk wp*™ la. Thr ivtipirnt 
bwomw a donor bw*MM? it tie* ho# riw ptoitt«d. 


* Solid media consist of a nutrient solution hardened to a 
jelly-like consistency by the addi tion of a substance called 
agar (this is used as bacteria cannot utilise it as u food 
soiireej. j subsiunec which is derived fmm seaweed. 

« Si-ilid media are uaually used in Hat dishes with Lids called 
Pttri Jishus; a. Petri dish ^liei 1 jsiiii!i|l the siilid medium Is 
4:allbd a pLie. Solid ikedid liave [he a.dVaiLLa ee [hjl diller- 
^hrifs in size, i h j pc and Ci^fcour i.»l huLlLTUil COhZifliti (fc.t. n 

visibk gfowch of bacwtASi can Kj used fnr idt^lifiejtion 

and i itdi s itluidl 4JiihiEikfc cun he ^rpai jlLl’lI . 

ALI ihv'sv Tnedia c-iiii !%■ hnugtii mdr prepared as brotbs. 

<>r un Petri dishes, or an be tovglu dried for rotonstpiutign 

in a prikEK^L* IrtbOrttOPi 1 . 

Respiratory requirements 

The dilfcRtU iwpiratory requirements of lactciu can be 
need to help identify bacterial pathogens, us can their 
detnikd btochcmkal pathways used to provide energy.. A 
lot of bicteria wilt trn>u an ibe amonrut of oxygen in the 
mr 4 so may be cullured in an incubator others ^ill not 
grow in oxygen (anaerobes). Petri dishes containing! appro¬ 
priate culture media can be phiced In an anuertibk- jar co 
minimise atmospheric oxygen and eaeourage the growth 
of anaerobes. Respiratory mechanisms of any particular 
bacteria con be identified hi a similar way to that mentioned 
for sugar fermentation (Table 14J). h> teviing lor the 
presence of enzyme** involved in oxidative proccsaes, such 
us the cozy rues catalase and eylochram* oxidase. 


The smaller organisms 

Infections con be caused by a number of 4srganisim9 that are 
a litlle or ;l lor uulkr iIlul nuHf bacieria. In 0*3er of 
deereasLuy; size ihese art! 

* RiCkeitJUiS, riLVLxtpL-iKnuis »nd chlavnydiiiK. 

* VirusesL 

* Priona. 

The first, tlliiee or^a.msms, rieieiiMils, ntycophiKiiiiix and 

cklLsmvdiius. arc ■L'kiKNif ilt'.I in hax.'Ceri2i llhlI ^re e luvs u.lered 

first. The Kuh-scq'ueiniL wclm^hs vii\\ examine viruses and 
priona. and the 4li-a.‘ii^ ihai they cause. 

Huhlb riL'lcol and irhliiniydia: pinscs^ a cell w;|]| |j|ce 

other tifu.m-ik| 4 :iljve hiLcterij hut hci-ih of these organisms 
need to live in.dik fldtet eella, 1)1411 w they are obligate inlra- 
cellular organisms. These hiueLetia wf lor a 

number of diseases us animub iiicJuding! 

* Chlamydial Vafi<?us alraind of i 'httmvdia p.fi’iSftiri, ibe 
GflUOt of psiiiuLCKtiK in psiUaLene tnrcLs Cparmls^ pmni B 

keecsj and mammals. Psiiiacosis is a toOfWtk intevijon 
which humans can dCquife by inhaknc ehlamydiiL in ifie 
airborne dust or cage ccMiteriis iti mkvied hards, feline 
pneumonitis i.s caused by CM&mydfr$ jsstWact and. the 
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Talkie 14,2 Summary ofl lh& u&es oF common baderai m&dia 


MixUum 


Tlflpe 

115* 

Examples 

Plains 

NUtnml .nrpr 

• a sai 

51 mpte 

Gtowlh at nulrrloraly 
urEternanding spocias, i? g 

E. COti 


Bond (add 5-10* 
ttoOdj 

Enriched 

tupporls lha qrav/lh ot 
•I'osl pathcgorcSi anri i.so.1 

U derlKrt htamniyr.is 

Most mamrr«alian panhcigena 


Ch lo: 1 n 1 c: .ig**- 
\*]QQ\ JjtoCKJ -flE^r to 

bo G, sc celts release 

htf|grrxjgt*>t>in;i 

Enriched 

Suilab* fur certain mam 
'asliii&js paJEncgens 

spe&ea 


l>eo?ryctx}ia te-o Ixma 

SaiwlMa 

.nhibti QT-wtti □( .Tnrlnin 
baclonu but not alhrtr % 

FW gra*ihfli S£Wtart*Y± 


MacCon Key's. 

Sdatcro 

ard 

dMIerefilial 

To d rJingirinh ttmqjj snlonr 
specific which J nrrr*rt Le rjQ &e 

Irrrn nrtnrc r.p^r.ms on samp 
platte wfikii do not 

i E. COk i& acid producing, so 

CCteriiaa are j£d, tx/l mast strains 

^ Saftm twJWa show 
sclGUiless cdohiaa 


&at<n>ruutfs 

Setoettvta 

For growing fungi 

Oermartophyles 


Peqrk™ wad mf 
nutoerrt trotn or 

SOW medium 4- 

Oocuemicrf + 
indicator 

frooh epical 

So'i'o specicK in goniwn nan 
Ic-tiltiI dftToranl sngnrr^ 

T o del net palhog-nnr. Itrjl 

produce lhuso 

CMrferert apeeto of Smvmrwiaa 

in-crease In pH Prom fcxeakdown 
cf urea to airvnonia lurns 
indicator red 

Brollis 

NuEncni ixoth 

Pcpflona ATilnr 

MnnCnnkn'/n 

Standard 

&mpte 

Stetadive 

For grewfh ef bacieria w\ Ihthl 
ProMktes: basic gumih 
trsquirefnenls 

Conidris bite s^lls to ootalo 
eixerc rrtd'i rtdritrYHififi baderia 



Seterafe bRUh 

■■i 

Erwlehmeni 

Favikjrs and *! ntourages 
growm of small nurnbra^of 
wanted speril?* in rns&d 
s-ampte 

For ■growing 

TranspOil 


Simple! 

Do ml niipoo-1 growth, hul 
criau-o survival of ergarasms 

Swabs $ery tor lab an^yaia 


Lrrgii uixm n\ny he lh* ciiu%- of cdfljunjttiviijs m l be -cut. 

rhtyanc ir^nNin iMinffc h\ imhulHlton of inJctfkmE dust *md 

UniplL-Ss und by inuralinii, There is ;dsu PVfdeTKC lo wu^r 

ips-’sl [hue VWbor-bonK intLirl imi may 0CCi It- 
* Kk:Ll-|Im;l>. They arc HiufoiriiUccI by vutlura Midi ;l% thy 

tick, louse, flej imd mile Run an bifectad irubvidiuiL For 

example IFi&tttuhartufkfflntfcjixi infect ious fdiiSL' u ia;iciln;i. 

Another rickeibuJ infection i&c&md by BkrJiWiiq spp. A 

particularly pjllfeogcnte speties is Khrik'hia Ciinr.\. Luck'iHiu 

in niJ£h uf FruihTL* mid the Mediterranean basisi {Tm 

urvd Shaw, IW). 

Generally, the identification of rickMbia and chlamydia is 
3 iii.hl -diirieLili and elm* more specialised than that of moat 
huLierin. E>j;i.iJ oasis of infection may be based on damiwistra- 
lion of the ary^riiaim tb™selves or op ilk; damonfftr-dliofi of 
increased Mires in paired serum samples (sea later aeclnn on 
Immunity}. TIk rkhettsuae are smaller than dusI: bacteria 
and are bandy visible under the nidi miry light mri»a«apfc. 
They can only be euilinted in tiaiue culture or in Mil ■ yolk 
sac of cmbrywuted eggs. Typically, they are red shaped, 
about 0.8-2.O l iyjn long. 

M yvoplusmu are liny badcria-lite organisms bui unlike 
olher bacteria do no* peecen a cell wan. They include; 


■ Afyrofli&jfHti tefis - ;i caitSB of chronic conjunctivitis in 

CBlE. 

* If/roptama species base been implicated in complicate# 
mpiiitDi) trad infections in a number of species, tigta- 
h(> tn)^n. 

M>uip9;ism;i wilt grow on iiji^ir-tawd media hut, as they are 
*0 lVjgik fi isuLiliihn ;im3 idcnllticalkifl i\JC specialised skills. 

M(nff inlonnuEmn jhoui ihe discuses caused by these 
srnu IE hucCL’Tia may bu found in Chapter P. 


Viruses 

Structure and naming 

Viruses are csLiemely small and are sometimes not dassilkd 
us livins Orpffnisnis as (hey are incapable of reproduction 
wiihmii :l hfrll edl- A sinis parlkle or vinon it little more 

ill an La pauLugi! ci-niDiming inslruLEinns for Mu 1 recreation of 
IWUWf viruv paaTLdcs. E&Cfa virus partidc is CMUpdttd ol 
Swl y pafts: 
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+ 


Nucleic arid; RNA or DMA (new both! forming a uen» 


Lral core. 

A prnicin ™n the capsid fTig 14,7). 


To^Etier. these iwo p^ires farm- the nucfeociipBid, For sunt 
viruses, [feus is all that an individual vmpinkic! vt ill conaial 
of. Various ilidfx-* of virus nucleocapsid* have been idcnli- 
And: 


* Hdical ili,C. L4.S;i .1 it-d hi 

* Icjiuriiodrii] I T ig. 14. He and d|. 

* Complex (poxvirus). 

* t'nmptiNiie si.DiTiii h^B^fitOph (Fi£|. 14. ] i. 

Same viruses hart an adcLil iliiij] envelope amuiul Lhu iuiI- 
snJc. often formed sarf Mil Iilke cull mnbnjw (Fig. 14.7c). 
S^iieh of che helical or ien^huLLftil shapes uf ihc nucteocapsid 
could be onrvckiped nr in&n-envrfnpeil [Fig. l4.H!i t giving four 
possible basic; shapes for *.truvn. In fact, there are no animal 

nn.isc?. tftMily plani vmcic^i that are liclivul and nan* 
curt loped, sli till c>r dag viruses can be grouped by and 
large into ihc niltcr lilns types. Viruses have been classified 
Lapel hitr an the hiisis iff t.ij’uliui'jI similarities, so, far exam¬ 
ple, the pomp of vj Rises cawing lcw lliu arc iIilt Enlliienia 
viruses, funlike equine and liunum flu, Lhe diseaw that we 
cull c-iiI flu is caused hy i wo virtue*. nelflier of which is 
influenza virus), arid horse flit is soused hy equine infliieiua 

virus, 




Uli 1A7 GCn "-I 1 . ' ilr M' CXIML|HVI. .1, I ..I-llll.il . i .‘1 II X II I. ... .! 

ibe ibiiL'kiij acid id form iht- maki-u.i^Hl wjllh 
iciivihcilui >.>iviiiiL-irv; ki in .iddiiian, whilc virtue* poucH .in rxiiier 
envtkifw. 


|b| eupsid ^irr+HjiiiJi ny 


Viral replication 


A vims is on ly able to allndh Co cel ls ihnl -curTy a tiimpatihli? 
reccplor. So. for example,, influenza virtues can only attach 
to ciliated epithelial cells in Che respimlury Cruel, This spe¬ 
cificity of viniKB far specific I issues is known as I roue troph¬ 
ism. Viruses normally have only one or two hoot spades lfnil 
they arc able lo infect. So. pyuvovirnH in dogs does nol in fed 
cats 4i rid measles virus will only infect human* and apes. 
Once ajitaelwd, virus particle* are taken into the hose cell 
[Fig. I4.$<2)»] by fustng the virus envelope with the hose cell 
iiicifibrjiie u i. in lhe case of iwn-enveloped viruses, by caus¬ 
ing I lie ho VI cell lo engulf [lie virus parlidc into Lhe cell. 

Once inside the veil, lhe virus is able to switch lhe odf's 

m mica I muLibohsui Lu ohey live ir’isLrucLiuciS of ilk- virus. 
The vims may nwe Ihis lo happen immediately, -»o lhe 
eed begins In produce lli-e eoiislilivenls of new virui pari idles 
within Iilhits of inl'eeimn [Fig. 14.4(4 )|. Alleriuitivdy, us kfl 
Lheeuve uf A.1 ■ Mi, the virus may juul wiLh Lhe IbcsL veil's own 
rUidefc acid for an aKiemled period he I ore making any 

changes 111 cell nieluboli-.m liimru details of rcLros inns repli¬ 
cation may be found m thapler 1 *). Sew vims parlifltts art 
then assembled and rdleanl Irorn ihc cell [F%, l 4 tHf»)|l 
Impending on ihc virus, ihis may team lhe hc^l cell intact 
or may cauw ils ruptan; and dcsimcinrir 


Transmission 


Viruses are truimiitEed from has I lo hod either directly le.g, 
by ;i cut licking feline calkivjinis in n-iisu! wcreiioiw off the 
face of another cal) or indirectly leg a dog liek$ the floor of 
a "kennel ihul had been occupied by a dug with purvovima 
rnkcdm iind thui hud nrt been Hkx|ua'lc1y cfcaned). 
DdferaU viruses huu? adapted their means of transmission 
awarding Id their structure (which lActb their nhjlify to 
survive in the environmenc) und their location in the liosT 
So, forewimple. a respinilory iracl virus is often tranooviUed 
by sneezing virus panicles from one hcwi into Lhe air 
breached in by anemher host. This is ideul for influenza 
virus as. these enveloped viruses are nor very robusi so do 
not survive tor extended periods in lhe environment An 
ability Lo survive in lhe environ men! for longer period* is 
beneficial lor canine parvovirus. The virus must he licked up 
and ungesLcd by another dog for in feu Lion of Lhe gasiroin- 
fcsfinal trari. to occur. 


Think about Lhe viral diseases that you know thui infccE 

■■ 

dogs, eats and other species, and work oul how they flic- 
likely to he fransmitled. TraimtiiasioU of eBsease i^disc;ussed 
in marc detail in Chapter D7. 


Incubation 

Once m host animat hus been infected with a small number of 
Yittl* pirtidci. ibert is a lime lug before the symptoms that 
L3rt jiksihiuiIcsI with [he mELVluHi pre -un^n; this is Ihc niuuhifc- 
l iun period. During Ibis Imm., lhe virus mdhef the cells lhat 
iL Cuei irlvaclc anti miliully iilIulCs a sinull munher of cells in 
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l ie. 14.H f iiur r.sfx 1 -; il yijjJ sfruciure Cuj bulu^il nuked. ib| htliail tnvtin|v:d m «:i^j.|ia!r?il miked: fill K\i*ahixJrjl and onYclupsJ. 


i i ii.lt: t 1 «s? in Lit: Lise I lie u umber 'virus, psirli^ies, SympEoTTlx 
(nr atu fggfl OIHE l-LUKe numbers of vim* pdri-iek* 

inlbcE j l;i rg-L 1 number nt rallv, 


Lire scveni l mfecEions lhai may cause similar signs and il may 
be- irrapnrUnE 1o be ubte to confirm the partieuLir virus pre- 
scnl: TTiis nwy be eunried out in a number of ways, e.g.: 


Viral diseases 

Some i iit'ctl iuiLS- ah dogs arid itjIk thuE ;irc -LiLUSCil by viruses m 

£f4 :dh?Vvil ill Tables 14 .\ arid 1 4.4. \ 1 r»re lIcLhiU of viral 
diseases may be found in (.'hupEer I?. 

Diagnosis of viral infections 

Viral iiilL'LliLMi' ehav be LliauaWsed mm Mil 1 basi-, of l hear * 
sympUi ii is and Lhe aiumu&'s hblssry. OILltl Iiliwl'vlt, alien: 


Virus, panicles are loo small to be -seen with the light 
mkroccope bill Ih ey may be seen with an c-lecircuL mhc ro¬ 
se ope, 

LiiTgc numbers of \>irus panicles muy clump a og ether Lis 
rails: Lhe dump may then be seen mLh Lhe lighl micro- 
scope. Large groups of rabies virus are seen in cells of 
unirsials infected wiLh rubies: these are known a.s Negn 
bodies An animal can only be examined for these and a 
number of olher virus-related changes at pout nsurEein. 
Serology may be curried, out io deiecL virus antigen or iJie 
nniibody produced by Lhe Ivoe-l in response eu inJeetioh. 











|1} One® lhe vime has 
fa^iri-»oci a suftobih bast qaoii. 
it attaches to raptor s4es. 
on- the host cel membrane, 





(Si fa) The enue*qpe lhe 
virus may fejsc wth the cell 
wall and rotaa** Ih® muelieo 3 
capsid into She («M or (bj :he 

virus may tro lahan into The 
c^i py endpcyles^ 
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l^ji Tlia virus imlem the 
liosl cell and Ibo proton 
ozm (capsid}! brnaks down 
Ip reki.-Lwi lha vintl nud 
apifl. 
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(5) The mm vtouMsaro 
awirt i M . 


I6«n They lisavp lhe ha si call 
niftier by rypfeyra crl toe 
pell nwrihrann nr 



^4] The viral nwWc edd 
rnplcalos farther in hip hast 
ceH cytoplasm m niir.ir^is;i 
and directs the hast call 
metnbciiisn - ; Ip make rut* 
virus rnnlnri.il. 



IfilJ.i through tilfi ceil 
IWTlbMM. 


fift. 14.'+ Ri'plicalwirL of jminiHl Viri.i>*r% 
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Tsfele 14.3 S&me viral diseases- of dogs 






Nucleic 

Shape Of 


Mams of virus. 

Disease cauwd 

*CJ4 typo- 

nuclcacapaid 

EnvSlufiWd 

Parvuvrus 

PmmAm 

DMA 

icoBshfltinaJ 

Nd 

Coring .nrkimvms 1 

(CAV-11 

IrrlectiOuB camne bapa&hs 

DIMA 

icasahedrai 

No 

Qarine udcntiviiuy 2 
(CAV-2) 

Irriadbuc c-amnn 

Lradwo-bronchitis 

DMA 

hxnahednri 

NO 

damns distemper virus 

Doflempei 

RNA 

HalcaJ 

Yea- 

Cnnni: paramllLKir^a virus 

Pad ol JhhvmH cough tyndmnw 

RNA 

Heicai 

Y-ss 

Rabies wrus 

Rabies 

RMA 

tMcri 

Yes 


Treatment of waif infection 

Viral infections can be combined in u number of ways: 

* rreatmenl of animal virus infoctwns normally involve 
supportive nursing- for example: 

* Fluids Id prevent dehydration in the case of online 
parvovirus inhvtion. 

* Templing roods Tor cuts with cat Hu. 

* Antibacterials to limil secondary infection 

* Animals nay be ncdnilBd in order to slimulule «m 
immune rcs-ponsc. 

* Then art no** some specialised trail merits fora few viral 
mPecticwks in humans, such as AIDS, ihe shingin form ol‘ 
ctuckenpoK and herpes simplex (the cause of cold sores} 
Some antiviral treatments are also used in companion 
aniifeulh, though this is nuinly routined to- i:»pTith;iImiv 
(RpEitm c.t;. iriflurJdiiu for the trailmem of feline 
lierjxr' vinji conjunctivitis. 


ft-ei/erTtrof? of wai infection 

As varus infections ate difficult to- treat once the animal is 
infected, control has been aimed at preventing infection, 
particularly of severe virus diseases. Thse can hi 1 done ill a 
number of levels: 


■ A country ran have -i border policy Lu prevent entry erf 
diseases that are nut presem an a country, L-.g. countries 
seek to prevent entry of rtbits by h uiirartliriL- or vacdfit 
policies, 

■ Cu t [erics may be deigned that iirhorttos viruses are not 
readily traiuruitEcd frftrti cal in ral- 

■ Suitable disinfectants-can be used in kill viruses i h;i.L may 
be present in animal cujses between occupants. 

■ Individual animals muy be protected by v-JbCdnalion, c g 
tanljk- distemper and pinwinH, fdJbt leukaemia, etc 
More details about vaccination may be found in Tables 
I 7 .3 and 17.5 and in the section on Immunity, 

Table 14.5 shows the major similarities and differences 

between the different types of niLero-organism, 


Prions 

These are very small protein infectious pnrlidc* ihiil cause 
infections within Ihcoenlm] nervous system that lead, even¬ 
tually, to ihc death of the affected animal The incubation 
period is usually long - taking: from 1 months to years 
before signs- of disease become apparent. Until reJu lively few 
years ago, (he study of prion disease* was enirwiady specia¬ 
lised work carried out by a few p^ipk, Researchers H;ilI 
investigated scrapie, a prion rnfeClim of sheep that has 


Table 14.4 Soma viral diseases ol oats 






Nucleic 

Shape or 


Mum* o( virus- 

Dlsfinu cniUKid 

acid type 

nucleocapsid 

fcnvelopctf 

RftHna purYdvimS 

Feline Intecikjys entenhs 


hMMhSdr^ 

m 


Fdinc rhinalnachcHts csSI (L 

DMA 

cOSahed-is 

Y6S 

Feline cabctvnus 


RNA 

rcosabedra/* 

No 

Fflluift {-.a ran .-turns. 

Fdme infaclkxjs per (lent 3. (TIP) 

RNA 

Baikal 

Yes 

—- _ * 

Feline leukaemia virus 

Retrovirus oaus-ng tsiine leukaomiR 

HMA 

inrohedr# 

Yes 

F-cimc immunKtcHTciency 

VHUS 

RsUOviruS 

RNA 

loasahedra! 

Yes 

Rabes virus 


RNA 

Helical 

Yes 
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Table 14.5 Major Eimilariliea and ditfewces between dWammi types of micro-organism 


ChLHrBieterlsIie 

Baeiefia 

Viruses s, 

Fungi 

PrDlaiaa 

Algiw 

Si iq 

■■ » 1 

0 5-5 pm 1 

20-300 nm 

s.i jim | yon n 1 ■-.| 

id— 200 pm 

0.&-20 pm 

Cun armnoMHot 

Lribulljlar 

Ncwi-eclkiUir 

Uoeeiuaf ot 

mLtftceAijtof 

UricrilLJu 

UraceHyla* or 
muhieollular 

CeU wall 

PraMiil; mainly 
^cptidDglyenn 

i 

Pfe&flnn, manly 
dwi 

Ab&em 

PfBscnr. mariiy 
ceiiuiose 

MjcHm 

No ijuie imerfnbrane- 
beund ojeteus 

AtaHfll 

Pitrmhrnrm nrA irij 

nucipus 

P^rrtrranelbcund 

nucteua 

feVjiriurar^bcurd 

■UftBup 

Nuclei aods 

■JNA nrxl KNA 

□NA Of FINA. 

Dm and RNA 

DMA and HW4, 

DNA rnd RMA 

RcprcidjL'Iiun 

AmtkuiI by b nnry 

Nflpkcotfl orty 
wrlhln BbTOthef 

Ihmu cell 

Aoaxuai -and suxlji 

t>y Spoitia. Ducking 

in 

Asexunl nnd s^xi^al 

Annuat and 

NlintKirfi 

MBirty helercerfliihit - 

con ae s^rophyiki or 
parasiiie; a lew are 

iijluliophic 

CbigalD parnr.ilr^ 

Hy?l^rff|rqpnic - C8ft 
fee sapropftyllc or 

porertk 

w#WcAi'fjQ\rvc - can 
ae saprap-hyit or 
pefBoAie 

AiUfltoqphk 

Mrprtyij.1 

Sofne are molife 

rMHnoNB 

htia-rnalilt! except 

Ibr certain span? 

tQfrres 

SAutlci 

Soma are motile 

Twin proAieAw 

Some form Icucns 

r*n r s" 

Some toiw 

Soma Irem toxins 

Sane Irem Eaxirs. 


been raerded in Europe for (he last ICh.i years, [nkcitst and 
research in prion infections idcreasnl greatly following die 
outbreak of BSE (bovine spongiform enccphakopathyl 
vtM lIi vijs lirst identified rn the UK in L9BS. III upr^irs 
Lhiit BSE m;iy be Eraostaniihle to binmanv us a mutt of 
wiring infected beef, There have fwn over 100 deaths uUrib- 
ulcd m i new variiint (vGJD) of u human enceptulDpalby. 
Cl IX Around 2t> cases of a simitar disease: in vuLs (FSE. 
feline spongiform Mj«phalopathy> havt been recorded in 
i hv UK since IWO. A heeled cats exhibit incoordination. h 
is thoughE ifkiii Lhuse sl.s may origiattlly hmt derived from 
scrapie. A lot of research elfon is aimed lie h^-iai.y able io 
confirm disease in the live animal. Al present, dia^nous is 

based Oil llte apJYcu ranee of biuiil IIUU* at pusL marwm 

culmination, although several potential tests, Lin line apjoph 
die being evaluated. 


Immunity 


Am mate surmu injury and potential infection dw Iv CfK 
dktivntaa of their defence syilcffls against pathniccns.. 
foreign lit ’iHiii-sdl' imjiMVui. litis tapa-Lil v 10 distinguish 
foreign inaCLTuS item self. and Eft iifuEraliw, eUffliPUK or 
inuLibulive 19 is lenfltd iimnnmttY. ThrMigluiul early fMI 1 - 
limL, die Iih!Eiis I'.-Jirns Lu WOgJlilE v, fcial tttaLSlituie* itself sli 

iI hai Iliil-i m life 11 tan identify fsnip material in urder ill 


l:Ii unniiCi: il. There are several lines of defence. [he lirsl 
nlinile filatuTal) defelites include: 

* ISarriera suek as, sLin. hail. HAFL, saliva. 

* 1 ymzyitve m v;d ivu und Lears kills (traul-piftiLiii: blue¬ 
tt Ha. 


The second Hoes of dderm* indwk l hn. 1 iKUi-spndfk iinmune 

respmrises Uldl :is iatlaitlltlflllOfL ptl^DCylOW, pyrogen and 

interferon. Phagocytic celte ihM am spennHped m identifying 
and removing foreign material c.g. neutrophils uod itukth- 
phages. Details of the struetun of di ffimu WHC/s lit given 
in Chapter II 

The moat specific nieeham^iiis i hai tuch animal bos an 
kenned acquired immunity. Acquired iirtbiuniEy, is it'* name 
suy.eesEs. b not present at birth bill is acquired Ihrough life. 
The process begins w iih the pnMnlalKUi of foreign mmleri-Jil 
nr inlhj^n lo lymphocytes in Lymph nodes (Fijg. 14.10a). 
There ire iwo inuin types of Lymphocyte, 13 maturing mainly 
in Lhe bone ifiumyw, and T, maturing in che thymus gland. 
Sutne lymphocytes will recognise the material and will 
respond in it number of way* B lymphocytes react by pro¬ 
ducing sped Me iniik^pc^finirauiiogkitiulirts. Igj (Fig. L4.IOb) 
ihaL bind tightly to antigen in the foreign material (Fig. 

N. I Civs, This is tenued humoral immunity,, ji ltd lhe antibody 

■ ■ 

is qsftdfit W each inttividuul arilPipen, On« covered wilh 
amibody, lhe xesi of Lhe imreurk system can readily remove 
the foreign nateiitl (Fy. 3 4. Mid. 

T jyiaphac^tes produce n number of wteilirtwi known us 

cytokines or lyvnpihokiues. which are Leli mcs^nizers 
Lynvpbokincfl. unlike antibody, do nol bind sjMrilbcally 
with avvdgem teu.1 direct cell functions and nespoust-. There 
;ue four main types of T cells, one type of which. lIm: T heEper 
cell te Attacked by lhe retroviruses that cause AIDS-likc 
disease* such -is feline immuiUKlcricrencv virus. Atuviher 

■b 

type, cytfKdxk,. ads a* a killer cell eliminating. IkmI* ccUb 
infecDod by aitreocGlubr pathogens such as viruses-. 

The process of recognition and antibody production is a 
process IhaL goes on coiitinuMBlj- so that an an Lina 5 
acquires, through exposure io infeclions. a repertoire of 
inrtibodLeSi lo protect Lt from (he range of infections in its 
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ANTIGEN 

An antigen is a foreign materia] thal Ihe immuna 
syslem can recognise. Not everyth ng that is Foreign 
1o the animal will be recognised as forti*gn, a.g, a 
melai implant such as a pin or plate will be accepted. 
Biochemical markers, such M prtSte#», ar* Ihn? u«u&l 
indicators ol lofeignnes-s'. 


ivi Tiir .ii: - this b termed milur.nl immunity The proo^. 
lakn a little lime to become fully eflklhv njpmd any par¬ 
ticular infection. During; this lime lap. some niy pathogenic 
tan organism that is capable of causing revere disease) 
organisms may have already aused irrevnibb damage to 






Arnoenson 

Ircreign mal&nal 



Ar^ignrts 



spacflic Id 

antigen 



Art body nccin 
Id ar'.-gun 



9 iy, fJ.lM i..« Anti bath r "-.lutLsiin lulkmififi JttDqf;nr.ir>n oC-Lmiosn h>. 
It I jm pfcocyl e. I'hfi The lymphocyte produces specific jmciboJy 
Icl AnCitvKlj brills Id ar.li^en f J i Antibody faniiui^ adherence ii> 
phapucylir cell. Icl Inufrign material engulfed hy phiigocyLie cell. 


ihc animal (e.g. rabbit myxoma Losis ot distemper ira u. dog) 
or even caused its deolh (e.g. parvovirus infection in a 
puppy]. There are scwraJ ways in which the animal may 
be assisted to acquire an im m mv response to i meet ion; 



The animals mother can pass antibodies lo its offspring, 
This prolecls the very young anriraal during, the period 
immediately alter birlhi and prevents it from succumbing 
to infection. In mod domesticated mammals then anti¬ 


bodies are passed in I he first milk ot colostrum aad there 
isa limited period after Wrtbi wlwn the newborn animal'* 
intestine allows Ok antibodies to pro into the bkwd*- 
strcaia In humans, the structure of the placcnla allows 
transfer of antibodies to occur before birth, thus colos- 
Iruin is not so imporUnl for human biihics- 'tins type of 
transfer of immunity in known its passive iaimuiinalioo as 
the recipient is nnt producing its own antibodies In order 
lo maximise the antibody levels in maternally derived 
bfimufuly. the dam anti he vaccinated just before preg¬ 
nancy or perhaps even during pregnancy, depending ™ 
the recommendations of an individual vaccine. 


Another Eype of passive immunisation is carried out to 
protect an animal temporarily from an infection or Emin. 
Here, autism or antiloxiiK to the specific infection or 
toxin arc administered. The antibodies within the pre- 
paration hind lo the infectious agent or toxin in the ani- 
miil 4i nd slop its damaging effects. Examples of the use of 
uniitoouiH include udrtimiNi ration of tetanus antitoxin lo 


a horse that in smpected of having tetanus or to 4i horse 
lihai b not prOletwd fitnU tetanus tutd that hud been cut 
Antiserum may be administered to a dog I hill his been 
batten by an adder lo prevent the venom exerting it* 
advene effects on the dog. 

Active iammHflViwv is carried out mure commonEy I kn, 
the animal in presented villi a specific antigen in a safe 


form this may he in the lorrn of a killed virus, a mod¬ 
ified or attenuated virus or bacteria, bcal-trealed toxin 
(lowidi, jli-NC i lit. pari of a virus that is recognised by 
i he immune system without the pathogenic part at a 
bacterial strain lhal as vrithouL virulence, The 4i nttgen 
(Of vaccine) is .admin isle red when the animal i-s healthy 
so I hat its lymphocytes cm respond to the antigen by 
producing antibody, frriportanlly. in addition to produ¬ 


cing antibody. wnire iiii-innrv H Iv mpiiocyles are stored 

Eli.il die ncjcl time live animal meets illic s;mi>j antigen h 

LTJE'I fL'SpLHKll rJipidh IIltd llJl L'U 11 ’l^lv 

A vaccination schedule for a young pup or kitten usually 
ytairis whan the jjiip or kiiun is uIkhui a-in works of age. 
Before this IflC pnseRCt of cofostrally derived immunUy 
may prevent the animal front producing its own antihu- 


■ A vacciTmEiofi schedule often eon.sms of two knitial priio- 
Ing doses (in pups and kittens, spaced 2-3 weeks apart, 
and in hones 4 4 weeks- iparek ihen regular tuMlem m 
keep reminding the mcnuxry cells, of the antigen. Some 
antigens, thus vaccines,, are very effective at producing a. 
fong-lenn memory (such as distemper vacctM or tela*- 
nus>: the memory of others fades more quick Iy (jwticu- 
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larly mniwTiza vaccine in heron) so may bmI homimg 
fflrort frequently, 

* BatA-ifte VKciiiH may contain virtues or bacteria and 
bKAU« ii h imperative (hut the animal is- presented 
wiih undanMfitid iiniigen. ii is mportflut fihat 
are iteied as <Ji reeled on the data sheet and LhuL they 
•in? not used pasl Lhcir expiry date, tc is also impoilasK 
Lh;.iE ihey an: administered ns directed and not miud with 
UHlrtlAled producls, e.g olher vaccines or antibacterial^ 
ns these may adversely affect the tnce^riiy of iJk- vaean*. 

■ Voodnalion certificate*, are used to dnuMknte iliui u.n 
animal hiis received appropriate vaccine. Hi m*y he uswal 
locally to demonstrate chat a pet is vaccinated bcfoRe 
entry into kennels or may be used to verify that an unmial 
has been appropriately protected prior to ox port. 
CertHfeaEion of rabies vaccination is an integral part of 
ihe Pet Travel Scheme, whereby pets can travel buck from 
the European mainland to Ihc UK without the need for 
qiuraBline. More information about ibe requirements 
for the scheme can be found at www.dflfra-jiov.iii. 



TranspJanliig lihiuc* at organ* from one human to another 
is nmuiEHdy carried out. Hurtvever. wiihnui careful tissue 
Hutching and the use of iminamisuppressiYe 1 real merit, 
the transplant would fail as die hocE^'s iiinn iur* syMem 
al lacked ihe lruiispLiii.u.i.1 nmtarial luoing rec-ngnised ii as 
foreign. 




Antibody-anLifcn binding 4 neeogrtUttl to be highly speci¬ 
fic: it bus there tore been utilised in a nwiiber of diagnostic 
tests, to detect, for example: 


■ The presence or absence of a it antibody- 

■ Tbc level of an antibody. 

■ The presence of an antigen (hg, 14. 1 1 >. 

Pregnancy diagnosis kits ollen also uiilise ibis ti&hdulofy. 


Allergy 

Allergy or hypcnKtuldvity occurs, when the immune system 
react! in an inappropriate way following exposure 10 an 
antigen. Allergic reactiniu oceur after one or more expii- 
Bures to an allergen. There are four main types of alkrgii: 
reaction: of these immediate (Type I] and eelJ-iiiedka'ted 
(Type 4) are readily identified in veterinary practice. Type 
9 hypcnensiliYily occurs when the intmunoglohulin I cl* is 
produced, this mulls iji the release of histamine from niasL 
cells. Chnkal signs include hay fewer, wheals fallowing Ilea 
bites and anaphylactic reactions. Delayed or cell mediaied 
hypersensitivity, involving T cells, occurs as a late reaction 
m Un-bile hypersensitive dop.. foresample More exam plea 
can he found in Chapter 17, 


KEYPQMTS 

,4, v j-j • i* p • 

* Bacteria and viruses are ImpcHtsnrt causes of 
disease in companion animals., 

* Understanding Ihe transmission ol bacleria and 
viruses is essenlial in order Eq prevent spread tti 
disease from animal to animal, 

* Bacteria and viruses can be idefUiiied by a variety 

of laboratory leets. ! 

* Understanding the disesse-causang agent and tne 
way that it causes illness altowa Ihe development 
of ralioral treatment and eaninol regime*®, 

* The imrouric system has a prated ive rote in 
animals, ProiflChon against specific inFeclions can 
be provided by YoeeftMrtiDn. 


Immune-related disease 

The nuuunc system is highly effective when at function* well 
bul in some eireumsUmccs. as in taypemuilml) 1 , ihe 
immune ayrtem read ion can be inappropriate. Examples 
include glomerulonephritis caused foy ilie deposition of 
immune comply v?s in ihc kidney glomeruli, and the *Jdn 
lesions m canine IdshjmndaFis caused by eeil-moeliated 
immune rcponsw, 




w 


00000 


QOOOO 


10 » 


| lj]hel^diinligii?hi.dinacid€Cl 




Autoimmunity 

AuUnmmuntiy tun be one of tbc m«t dnlrwli*e of ihw 
in.ippropriitc innnuuw responses This 4ccun when the 
immune system, for some reason. Uimi Oil “’self iismu- mid 
begins lo destroy it, such ns occult in hWfltolyik flri-ttffll* 
and pemphigus, 


UJUULl 

OQQQQ 

S4.i| [fc.i/i'.imii'i.iifc rcpfeKfiiailcm of il ISA (4S Amlijafl, m ^ 1 ^: 

of well: ibi icMKfnfn added: icJHH ™ wiwKeoaiatoi spwifle Hiiibcri^ 
which hinds is innlgfii, ik»* inei iwriula amMwd.y, ihcrelbre no 
luiainL^ idj SflMled•ntifl'Awhfl added.iStlHnduu aralhody And pro- 
dum-efilwr dmffe, (II) pw Nudli^i. ibui m wk«UFdmn*e. 
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In veberuury iiraclke. enzyme-tinted umnuruHortwiil 
assays (ELfSAa) are used Lo auas (lie fli«m of Lransftr 
of pa.4hi vc immufiiiy in neonates sueh us caJves or IdiIg. Ty^i 
kii-s EuiLiy aba he purefiLiMi'd for dha^nous til'other infeclkinE 

% 13 Vh JS folilM! leukaemia. 
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Elementary mycology and parasitology 

M. Fisher and V. Walsh 


Learning objectives 

After studying if\ts diopter, students sftmlti be obit tm 

* Describe ih t acta- and EHtofnisEilfis that affect dogs 

lui'ilI catL 

* Describe- the geographic distribution and zoonotic 
potential of parasites. 

* Discuss how the lifecycle of a parasite determines ll»c 
possible mutes of infection., 

■9 Identify purasiies on lhe basis of Fheix hxuEwn on or 
in ihc bool and their nwiphotogy. 

* Discus treatment options for piiBEilc control. 

■ Describe options for prophylaxis to prevent parusiLc 
infection. 


DEFINITIONS 

* Parasite: one eukaryotic: organism Irving off 
another (the hostli to the advantage of the 
parasde, 

* Ectoparasites live on the outside of the host. 

4 Endoparasites »ve inside the host. 

* Eukaryote: organism in which the chromosomes 
are enclosed in a nucleus <e.g. animals, plants, 
fungi}. 


DGrmatophyt&s 

Fungal infections of kern tin (the homy l issue that forms 
nail, luir and skin)-can alfect cats, dogs, rabbits and guinea 
pigs The condition broadly known as rir^worm is caused by 
djcmatopfiyles. such js the speeds Trk/fopkylon mAntagro- 
phyie.i idog. cat. rabbit and guinea pig} and Mtemponm 
remit I dog mid ljlL K amongsi Others. 

im its most obvious Form, ringworm appears as circular 
Li:cii"k of hair luh> wdh active fungal infection a round lhe 
edge ol‘ the lesion. The lesions may be smnll and discrete 
or large m& coalescing, with an irregular outline. Some 
infections are nos very inflamed and cause link- ini la lion, 
whilst others may cause severe inHain motion. A mote 
marked reaction is common in dogs. 

Transmission may be directly from affected animal lo 
animal, or lo humans (many dermatophytes are zoonotic). 
Long-haired eats, in particular, may appear normal but may 
he carriers-of infection. There may also be indirect transmis¬ 
sion *. ia bedding, cages, etc. Ringworm spores can remain 
viable in cbe environ ra-etui for prolonged periods (see 
Chapter 13, p. 329). 



Fungi 

There li re mjn y ditTcicnl l uiigr as Oilc ejur itt by look iriy at 
;l mouldy slice of bread. Only a few. apedfle fungi. however, 

lire ?bk' te* inficel jiii im;i.lv Fungi e.m be disHk'i.l i iiLli nuicek 
liaUir yeasts and multLcdliihir moulds, arid Lhe fungal palho- 

geris seen in small animal veterinary practice include buLh 
categofies. 

* Vlodrk (Fig. 15J j y. the 'ringworm* dermatophytes- 
rskiihi-aLers’J. 

* ¥hs!s i Fig. IS. lb): CqihMh uiNtam. the Thrush” yeast 
is often present in lhe intestinal tract of aiumiJE without 
causing disease bat it can become pathogenic in certain 
circumstances. 

Fungi grow aerobically and gain tbeir energy from like 
organic -substances- on which (bey grow. 



Fit 13.1 Different fiwms of fangi; |u| moulds; yd Hi, t{ lin.AvAr 

ii i'iV 111,w j _ shewing budding. 
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Diagnosis 

Piute hair pluck or skiik scrape oil it hIilIl- ami >ym. for 

l- k'Mn ■pie. sssih lu^topbcool cotton bJue. Affocied emu^rnd, 
including huir shafts, mil sLain bitiK iF-lg. IS.3|u 

Usihjt a Wood's lump in a darkened rootm. examine ilu: 
.mimjl 1 -. hjcr Once the Limp tups warmed up auflkretHly, n 
produces sJltravioljd bight and tonne uf .llK-mt/rijmwrj 
11 JJ 71 *- isolates viall usually Quorcacc and appem ;ip|ik:-un.un 

■ n eol»Mir (Other lhin.es. c.jl surface scale, inay ilwreset but 

i; will twl he iippIc-grwnT 

CuiiiHit a pimple ol' the snsjwl hail and he teak nn 
ipwiatisi modi urn, e.g Sahmufaud\ or fifenmaiophyic ksi 
modi urn (PTM.I The latter contains a colour nudicnior 
IhiM turns from yellow to red in Mac pprscave nf derma- 
lopliytfik The vulture should he incubated m ronm temp 
cralUTE ;ipi 1 any dermatophytes dtould grow itriLhin - 
weIt*, 

Treatment 

Topical 

■ Fungkida! wash such as cnilcorki/ole. 

* Pain! the affected area with povidone iodine.'. 

[opic-il 1 rent merit is usinilh repculed after an mtcrvaj to 
cflofil ii full cure, ll may he possible to treat the area nf a 
discrete lesion only or ii may be ncocssan to wash the 
whole annual In severe or nnn-rosponsiw cuiek e.g. 
some long-haired cats, jc will be necessary 10 dtp the 
affected pan or even the entire animal 10 facilitate ire-at*- 
ment 

Systemic llnicoiuunolc or kecocoiatizollc ljgi he admi¬ 
nistered mill) for lire treatment of demuiiophyte?! in 


dogs arid l-_iSs. Oraeoltilvin is administered tn tablet farm 
and has to he given for »i prolonged period as the lirvds 
build up gradually m b lie skin, i'-TiTt*. including the waat- 
mg uf gloves ihould he taken when handling grtseofulv in 
as it is Urnutiiik fi e ii tint cause malformation of a fo- 
lush 


Candida albicans 

Candida infections arc n-iulls iipporinnisiic, that is Urey 
lake advantage of a younyv drbihijfifd nr jntmijraneorn- 
promi'rid animal and cause infeei ion Infislim may also 
he soca ufLcr prolonged iintihpcmnal treatment. The iuifev- 
lion is known as thrush' Lind s* commciilTy seen on 
mucous metnbra nev. e.g. in tike mouths ol puppies or 
killens. 

tdcniiSraikm ts In means of the appearance! <d .1 while 
growth on lire affected area. Jiil'cL-tiiiii nf the month in 0 
pupp> or kiMcn may be assocjuLud with mi willingness 
1o suck. Vcn rarely ti nans jnitvi die \km, though 
CiWiitokt is not usual!) included in ibu dermatophytia, 
Treatment* for candidiasis toiduxk iunplintejiein and I9u- 
cyicHtne. 


Maiassezia pachydermatous 

\fafux.if?tir pm'lyvifmihuttM il ig.L 5 . 3 t is a jeasi Lliat mat 

ht found on rinrm il skin, In some auualions. isailieidarJi 

Nfborrhiieic condilinns. overgrowth may cause pruritic 
dermatitis 01 oiniv m dog?. Infection can be trailed 
with j sharupiio containing chlcurheackliiw and micon- 
u/ole. 



ArltwospO-es SisLarlnd 



ini I^rmtaUiphyie inleci^d hiiir (I'lil'il'CTjpli 1 -auxins mI M.jrk t rxi^i iil»| Ni.i:- .i ti r>1 IJc-sidUifityre itifei-lnl llill* 
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Ffe. 15.1 y>.'.' I. Ifirii* j « :».• j*nMvirmi.rfiVJH H'Imm 

courtesy irf Mark Ctanjri 


Gffter fungal infections 

Occasional!) dogi ft cuts develop inietwul fungal in feci kwr*. 
A numtef uf djlk'ici i fungi. can he responsible, lor exampk- 
.-J.i/ii vifjV/ii* /ioir^urfjrA ualfi infect LllC IlitfUl |iLtS:iii£VH of Ilk: 
dog. 


Ectoparasites 

J::wzcfrt for email) important fungi mentioned picviftusly. 

most ecfciqkLfiuiias belong to iJic .mirtial kingdom and 

have a li.u lI chtiimus t>ufcr shell or cjLtHkLeklxm Thev 

■- 

MhCludg: 

■ Irnnnh^ where the adult h*LV llarc-_ pairs «|' III 1 -. .ir.d ihe 
body div ided irtls? hesicl, ihams and uhthimai 1e. l' lice, 
ficus). 

* \rudmhh where db: adull h;r four pairs of legs ;md ihe 
body as divided inlo 1*0 pans only. cephukulwiiiX. jfid 
ubckwueii fc-g. miles, licks |, 

I vluIIv il is the ad nil dage. LiCleit Ingflii^r * illi I he ivnnsil 
illTC stages. lhal (s fKjr;isi lie TJierv -iil' |un e;iscs v* hen? il is 
Hilly ;m imiakiC iiiu 1 |nrm lhal is fhiniiiLta I he lird is a mitf 
Tnunbfcuht ffltftemmtlix, and (lie Other is I he larva nl IJte 
Wnwlly I sec ChuplGf It, p, 42*). 

Insects 

Thcdiujqiwx ;md cnnirn? ol inwcl egUifsiruaaLEs arc .erven 
in Tuhls IS.l. 


Table 1&.1 diagnosis isnd CQntnjI o* inwtf ectopa-rasrles 


Dlagaqils 

Cnmroi 


Lieu- DeniunsIruliCri ul 11* eggs ill ached Ed Tiajrs Thcfcugh cleaning 

Visual lie I tun Ol she adul louse. The iidulL lies may I* TopiuaJ SurlflGfi troaimeni with on insKlractal wash 


seen, tffln lte naked aye on dose e^amlnodJon erf an spray or spot-on. 

Br'iknaTB harcoai or may be soen in a akin scrape" 


brush 


Fleas 


Dipter&n fiy 

jfy.ic 


DunDTialmlirn ol an itdiil flc-a ai Ih mr tonccs. ir I ha 
CD.il al n, dag tjr cal by combing lha coal thoroughly, 
p'i J nrahly With n vary ‘-nn iDgthcomE jirtoally a hi.rfnan 
lau&a oarrvb) The anm.ii may be brufhDd mw a shnm 
ptf damp *vhi|n- paper Fln.i fafii-.**; wIP bn s^nn on Ihra 

paper ns small b arX doCp fynpn 1fc*7¥ con bin fefgg 

amnunl cA dPdgnshsa blood a mg pi rod «s cron 
n/cund the boot spal whan ro&sfcrMKl Thcnc is nlsq n 
5hm losl Up alfugy to itow s 


An allotted aairri.il wiS Hfinn slap Rating nnr? npo^r 
m3linr..-L urn Ipitcr rfi'rprnr.sftl fihi» nnm^ shoulri bn 
Iffaraughly axaromod in lird the larvae .nn ih.is 
aiagicrta IIvq pmlilarn 


Conlrol at Ihn nrvnrann^al a* staoes: 

Hacwc-Jing. pnrtKiiilnriy sraunfl MW9 Iho ped sleeps 
Applying #n mT^raFirruintol in&ecUoKIe mS'ar an 
raw* Ortwin njguietor suen -as or 

pynpnDKjdgn. lor sample to Ml He immoiurc-' stages. 
[fcE^wusng on |he lofirutatton ftiese piMJCtB may 1:^ 
; ippfc«i to- !he animal m drecstf- to the erivironmeffl 

Tho ctwiln qyrmestB fiWbttor riulsneuion) rs Biven orally 

Ki lh^ dog or Cfll or tJ^r injochon 1o IfW Oflt fS prevfii^B 

ijggs ha lulling gndfrr ftaiV-Bl dovotaproei^ 

Conlrol at .ulull llnas. on llu^ animal: 

Thr.fsugh r^Dniring, o g, using a hWTiBfi lOUBS COfflb 
Applying an m rtie I firm *|, for e-amjsW, a 

spray, mptfBgrtftind coflar. . ahan^MM or Bpol- 

an Thfl adi»«i ngr^d^nc to InascS^dflfi fe PW 

Litton an ii'i>iror.lv i: - .;'IviIm nr a r.^lifutuiihi ^ m 

have boon roplarDd by symbolic pyrolhnxte, 

phL-*iyipyra/c«!c rtiprord), cnkirnri-calmyl nrtragunn-lnn 

firHidecbprkt) ar a^rrooctn jsmmnclm i 

in onto* to irrol ihe bitoetfliba we IM eiep ia i& 
roroovie me larvae: 

- wesh ff» Bflecretf area *»h h m«d wtttespitc 

sofijUon. enayrlng mac ihe tatvae &ih rcmawid m ihs 
pmwft 

- L.mjhHy icwte-Hry the aiea. Ajoply ancsealie ornwient 

Any gnilflrtfirg piDMl IS.g di-arihiSea^ ffiBI ihuy have 

prodasporod ih*i animal to Deoonvng ifly bfbwn' uhrauld 

ho nvo^iirjAieii snd ireaied 
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Lice 

Infection with in j|-hi known as pvtUralctw* l n.^ arc 

subdivided jni4 hilicm lice (Ifivs 13.-I and 1 c ».*>| and iyvkillj! 

lice i fig. 15 .AJl, reflecting ilkL-ir manner i f cu 1 1n 

Infection i> ifiinsmiittU b*. l-Ilkh* cmiULi j» die Imh-l 1 
spend* it- entire Ufb.eydi: on the Iiuml, AJcerimLivdy, m fee ^ 

11* 1 n III.i V be (JiLiisIvr i ud by eggs eiallccLcd i mlt> i^rL'Mint in 
equipment Iill Lire highly IhvM ■■■jii'llIil‘ and v. ill 

not Sliis-ive il - [Tiil'.vfci reJ In jeioiIjlt host. lOll^r parjisilev, 
Nbch jn idle l.iI CIl'j iiil: isioru ubtquih m- and will he found 
nil y Jiumbef L>f dilL'Ttml hiiNLs.fr 

Cjen,, dogN. ra'Miih., ii deals ami hirnfct m-av he allevied 
I* ilk I ICC. Often ^OUEIU of dcbdiLated animals m ilu- worsl 
uilTevtcd l.jruv miinlvr-, <:■! heir e;iuse inlVTW irriliPClCin -iliul 
aijlcoiiiilaiil NL'IfdiLllitUil injury. In .idd.il h m, I he sijekinii 
Ikl: m.-Th Lu ii.sC .iii.iLiusa il 9 lie;. ; i r l: presell I in large t*ni;i |i (ih 

numbers. 



t ie. 13.4 hiw-jf wem dI i lie Nil mg lr»avt | ' rum li: np, liglri in dirk 
h(Du.ii in colnur|L If view ed from I he ride, the Idiiip weul.l rjpv-.ME 
dnrviiVL'nlrallv fluilcnjxi. I ills h ibe- cal km^*. JFIrVAr iii'u Auhfci.-ir.MUrti 



liB, 1? .5 I hr '■pcs n;i ■ f hum*. !* leuinl 'i »l*i|-i r Trwkntlri}** -im-." 

Biting: live lend !«• h*W thorier, iswi wlrr fec&4 i > di.ui >-;hking lift 



l‘»U« 13.6 Dfnal vies* ul rhe ■■.azking Imt-e >.jppn^ m»icc^j. 7 uni Inn^i 

Lriuitifiuhiii ‘t'jrrif' i-, Ihe -sucking Idua* o\ itecteg Mucking In. r irml in 

li'riitr clnDftfjcil. rumiui bends. 


Life cycle 

"■WlqJL female Ik* l.iy rheir eggs individually Had eemefli 
ihem in hairs 'I'hc ("nits'I arc just visible io die 

twiked iryu (Fig 15,71. When ihesc hatch, immature lice 

rh ;il >i re nJmliLiil In EEil! .id nil erm c r p i: ;mil ;i 11 :.*r -v'. on I 
iiioidh. KfLime iiduhv I he \shole life cycl c lakes ii bofit 

2-3 weeks. 

Fleas 

Aduli lk;i> hue Ihtf HlkL \ i \ ender In liikf a Wncxi meal. 
I I&l 1 area tluii has Kk'n biiien so rm fclun-g nf an 



tip. 13.7 I iux .up I nit' I iiM.lu.-il v. Il Ii LuiiiuriE' lu l>£ .li.ill nl K* ir 
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nilhnrnniLtiirv nmctickfl and causes some irritation \ 

■■ 

Iwitvy Ills'll inr^Milinii may tiaiise anaemia. Fleas cun trans- 
mil disease ii* flies ftol „md, (teas appear -imparmit in the 

-prejcl fum\ rat lo cal ol ttarttuifftht Juniurtai?, i Isrt; agent 
responsible I nr cal -teiakh di-H-dw: m tlulEiuns. Il is 
hdievsJ that \i art'* daws ma> he nuicd in list- baeierbk 
pruhaW) 1 den^od from il« cat grooming infected flea 


ftwsees mill id it* C0iU- 

Sunie imirtullt bi&mng sl:ci>iI ivuLl In silleri£i iik l:.v, . I ides 

Lhji an individual mjy become sensitised in on repeal expo¬ 
sure) m flea saliva and develop severe lesions after jusl n few 


HiIl's. | In-. I-. Linv.uii ut miliars dec ifcutl ih ilk 1 he L;it and tka 
i ji 11 l* r ll i f diTiiuEitis in the dug 

The sp^L^s a\ flea may he ide citified hs the appearance of 
die head 11 k 1 I S-.hr Mi>»i fleas ckn L-als and dogfl arc the 'cat 
ika -f Vi. vi i- * i i-phaftdFx fvlis fetix i often abb rev s; i.led to (. ft'fi* f 

bill dugs III -I dai L r - 0 r i Hji arLULitiun (C.g. s2ft:V boil lit! ketUKlsJ- 
mas be infoCLed wiLh the JAcj Ctct\oic{\hdIii(irM rrttfli. 
Infr-uipiciatty oiIil-t Iksiv. L-.jj. bed c ding flcai. axe found on 

eats or dujp. 

Birds Ii.ivl: ikmr u*ik specks of fla, (he immature stages 
df ss IlilIi live in ilk- hud's nest 



Life cycle of the cat flea 

The life cycle of lhe cal Flea fMttfffinii in, Fig. Th« Mult n 
laterally ceimpnesaed which aJkiwv (he Jlca tn move reafoLity 

Ixrtwen Ik host's hair^ T he lemalu lieu fcetk, ihen insites cm 
Ik host iind then Lyscutfs. Th^vj am smonBli and hill >.*11 intiii 
the environment, parliL-iilarK a rourHl where Ilu? amtnal 


Re. I5.fc Li teral view oT the head or n cat flea, muwing tiftnaK whutc 
abwnrc or prc*Eixc and z rpc.u a n.vc arc uw-j in sptsaci xtenlil Kalian 

usually lies After 2 14 du>s these hutch >>ui into larvae 
Lhat look Mice smull maggots. These Feed on skin debris, the 
faeces of adult fleas uidi other organic matter in she eiiviroji- 
nicBl. After about si week.each malured tarvn spins u cocoon 


Ail u LI flfla nrmjf^fiS 
from mnonm Trom 
lt> cfciys. up to many 
months, aitnr 
pyptfilon Qcctifred 


Cccoon 
cowriHS in 
dobris From 
th* 

environment 


jPiipjrion m:r.urs 
aitflf About 7 dny& 
Jn good ron 


Adull Dhj on Ehu anima 
CalKKiC 3 it in ilon^l 



Eggs ta«d bv 
tmub He* ftbom 

IVvO day*, utter 

her 11™ leed 


Cggt drop off 
into tkn 
e-nvirgnmnsil 



LAfVAe moiili Twice 
im0ASure atKisJi 0 5 mm wfien; nueiMj 


1 la.- IW 1 fe cycle ul ihc: ._Jt flta 
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uld pupales. The oulsLdc of the QDCOCKI is sticky and SO biLs 
jif d^hrjs Ire™ the environment SBkk lo it. After a furl her II) 
djiys (ihnugh (his cun he mradfirably longer in eoW lit dry 
conditions) the aduk ilea is fully devek>fx:d \mtit ihe pupa, 
Before is emerges, it wuiis for signs of a Iuhe being; avurlaMe, 
e.g. pressure, i This. is one explanation for 1 he stories ihal 
occur of occupants- going into an empty Ihjuhu and being, 
fallen hy Ileus within fiours.j Om emerged front ihe pupal 
es»e I he fle-ii will locate a host and jump onio ii. 


Dtp ter art flies 

Myiasis is defined as parasitism hy larvae nf iJ>e dtpteran 
flies (green% bine- and blaek-bnHJu*), 

The life cycle is shown m Fbyj.. IS, 10. The flies Lay (heir 
eggs on a suitable site, wfakh mrulit be. JJtQbffa is nol neces¬ 
sarily. on an animal, e.g. in the ilotsLu of a sheep or around- 
lhe anus of a rabbit. Flies arc particularly aiiratfed io a 
smelly animal. such as one iliai ia soiled with duiTrhoea. 
Attraction can he minimised hy eihsurmg animals are kepi 
clean. The larvae (magaoisj hatch after as linle as 1 2 hour* 
and begin to traumatise the skin turfites ami tod of] the 
damaged tissue. Laval development can he prevented by 
treating the animal with a laval growth inMMlor such « 
cvrcETUzine. After several moalis the larvae drop to ihe 


ground Here they may orerwitiKr as hrvu before pupating 
or thev may pupate imnK:diaiely P Mvfiuluilly Ike adult fly 
emerges from the pupal ease. 



The jiTuchnids of veterinary tmpormiicu are she ikksand the 
miles. The immature Larvae dial from the eggs 

uppeiir like a smaller version of ilie ad all, e*tt]pl ihiil Ihey 
hive only Ihree piiirs of tegs. wheru$ eIi e nymph and ?rdull 
sCuibs euch have four paira of legji. 


Mit&s 

The mites are all ptruaetiE KchHpjrasLk^ (ihey spend (heir 
entire life cycle on ihe IumU except for Tr&mbmtta 
mtfis. where it is only the Larva that is sm-neEtme 8 * parasitic. 
Miles may be -subdivided into the bum>uang and the nnfiH 
mites. Both types of mile L-ausc derma lios, which may or 
may nol be itchy, depending on ihe type of mile present 
Diapods is usually by inspection of euat brrahhijp. ^kin 
scrapes or hniir pi neks: aped fie guidance on diafnran and 
treaduent of euch miie is given in Table 15.2, 


Aduil grnit-fT battle 


A<Ml Hr *flWg** 

between 3 days, and 
■Broral months 
piipipon 



ground 




Adult 1#m*l#l*yfl 
eggs in groups. 



Mi|MOE£t#llt0 
ground when they 

a^* fully 

tSftvniapnd 




lMd m protein, 
prow and moult 



fh, I f?. I O LilVoelr of Hi# How fly. 
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Table 15,2 Diagnosis and ireatment of mitae 

c-nia ■ ■ i i i ■ ■ Hii ill 

Ciftgm-js.n 

Prc-smcc d1 mllB in: 

TranEmanl 

Smfopten scaoiei 
AMSddflif 

Cw77rdocDpJ es 

Shin scrapes or blood lesi 

Shin scrapes 

Shin scrapes 

Shin scrapes or har plucks 

Cogt brislings or »lk)(ap4 S^p-S- 
mrlR anrl/cir eggs) 

Mile Intocthm may be seated with a su Liable acarictie aLCh aa 
unAraz o* a Aianwdin. Whara no heaosea product is availutte. ireat 
wih, e.g , Iprjril. Where no prolonged feiviy, repeal im;ibni^ii^ 
□Her IChl-4 days, ha ensure afl immature stages kited. A ten Irani rnc- 
gnvirgmi^nl n iC.hi?j , .y?'.vu , .a mtertK-.n 

Qtod&ms tyrtotia 

Ear wax 

Clean lhe ear canal, inati einimafrt com airing suitable acsiicide. 
ohm in oofftMurikHi svtfi maUoUc. Also ireafi in-contact arimaJa id 
dear reserve*- of in fed km. flfamanwBly, in cate, aelfliri&ari apd-on 
may do used 


Burrowing miles 

DuiWnni mileI live in limnyK wilhin lhe ^larliurtf 

Invars <jf IhL* skin.. [fley Liy l h*ir v.! I hi n small nests 

viiihan lhcse lumnls. Time arc iJira genera of bumwtrig 
iniics typically mo m ckuiitHJc pets* 

* &VT(f4rf Hfl/WT VilT. (WW. 

* jVp J i'j r imVy'.y fgl, 

* OMmmfavpfcF spp 

Sarcqptes scatw/ yar, canis (Fig. 1511 > itiir- 

mite! iifleeti dop und. very Tiirdy. cais, t^drer^tetf Epnn 
may a be cause nuingc in rodents.) Often the lips of the 
curs. elbows and then tbe face are lhe firsl ureas uffecled 
but large areus of Lhe body may hr infected in severe casn 
AETected areas become hairless. thickened and. inflamed. 
This- is partly due to lhe effccl of lire mite* themselves and 
partly due to Lhe trauma that the animal causes by rubbing: 
and! scratching: live i/fecled ami - tbe condition is very it¬ 
chy. Snrapte in lection in dogs will infect humans bul nor¬ 
mally I he lesions are small and- self-limi ling. A separate type 
of S&rmptes is responsible for causing, scabies in humans, 
and another specks may cause mange in rodents. 


NotCedreS Tbia, the burrowing mile of lire nl (Fig. 
15.12). is seen very rarely in Lhe UK hut it causes simitar 
signs to Scmipw in the dog. NdriwdMs species infection 
also occurs in rats. 


PRACTICAL TIP 

Look at tho arrtjparasitic treatments in your practice 
and your local pel shop and familiarise yourself with 
lhe trade names containing the active ingredients 
mentioned: in the text. 


EXAMINATION OF COAT BRUSHMGS 
Surface biushings SJ« rr^si readily examined in a 
Petri dish under i iow-<power dissecting microscope. 
A portion of lhe sample may also he prepared and 
evtumined es Jo* skin scrapes, 



H*. IS M Dirtkd vii*B. uf un uiJulS Sorccptei mile fOul mm kifxgh Noli: 
i*h- U»M. BfliWPiy Ibj? iIvjI Kirvly pnged tnyowl I be body. ijmj*?, and 
|«*' 1 tfrmitwl am*?. did pcditik* ;iE m d Of Ian wilh VKtm oo cml*. 


He* 15.12 Ltar%ai lkw of adult fe=n:ik a V. -- 4m ft*Li tD.34 ram.I long 
showing conuemrii: circle mi body; dotteil anu*. 
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Cnemidocoptes Spp. Tli« mitos (Fig. 13.13) are 

I be tfiifK 'idly lejj." and 'Idly fw? ih birds. p^Elicv- 

larly bvdjtrijlft. 

This small, L'tjL.'jT■shii| , HJLl mile f*cc Kiu. 

15 I tnav he tound id iMintlul bail" fol hides AjEIiouE alCCes- 
warily euusing liny piLihlem. Ill some Kulividuijls, punieu- 
Jarly y^oiis Jcmjs Wo*Bjng to short-haired breeds, ihe 

nurnbi'T nf ih^n^h x mereaso- dranLaljeally arid causes a, 

dcnnauiis that as cfaanicferiitlcalfr an mm of n«i4tehy 

^lop^-'ilr OftcTi Eh? iLrea around (he ^tS is liraL urScvk'd Jl 

cun be Enctk Id find than I In; OElM bujtowblf miigf as it 
is HDilkr and dwh dnp wilhin die hair follicle- H-wr 
plucks ure often useful to And ibis mile, 

Demodtw may iho «uk vnujigc in haanlttrs and $trfciU- 
The bunwirif rahe found in the guinea peg ^ Trjwcam* 
turkr. 


Surf see mites 

OtQ£t&Cf&S CyflGtiS Those art ihe small -air miles- in. 
dogs and cats 4Figs 15.15. 15,16.1. They live within Elie ear 
eu.mil, often dlimmlaling a dark brown wusy disdiar^Or 
Mates nay be seen on the surface as unall while moving 
dois. Se-eondary bacterial infection may result in a pus-like 

ijisdbitfgc. 

Many tuts are infected, often with uni showing clinical 
Signs. Sminr CaLs and si5List dogs show cbnica.1 signs of 
head slfc;i kiiLij and ear rubbing when infection is pmctil. 
Tbb may result im trauraa to the ears and huermilonna fur* 
nuiinm in the ear Hap. 

F'_it Viiiikitf m rubhils is Caused by PlOTtiptjEi lI'J i'fI ll-!i , I 

Cfi&yi&ti&'lici Animal* a Fleeted wiih ihis fur mile are 
often said to be affected wiih “walking oklhlrufT, tiuM in¬ 
fection often leads lu Ihe production of scale and 
since the miles are jusl visible- wbh thL- naked eye (they 




IV 15.14 v cnLrzil wen cT DoiKMlr.i tiii<c dKiwin^ lajsirshapctJ body 

(0.2 mm Kang). 

an almost U.5 ram long: Figs IS. 17 and IS.IB). Infection 
dots not usually cause any marked Ids* of hair. Often the 
mires will move onio humans handling the animals and. 
though they will not survive for long periods, Ibcy will 
often hiic. Small raised red spots appear in the alTectcd 

Ureas uf Lhe humaiL hotly. 

Trombicula BUSumiaSlS This miic (also icaown aa 
St 4 tfro*R&inth nwtufnmifi.s} ouiiiui 11% becomes a problem in 
Ink’ summer and nuiumri. particular!y ni chalky areas of 

NLiuiJiern England. The larval mites (Fig. 15.19.1 attach 
ihciusclve* tLi the legs of passing animals, including dogs 
or eats. and feed, causing intense irritation to the host. 



15 Dorsal ^iru.- orf?j«-hkM-k\i mik i i 4 nlrtl leogj, rst-iie ih± Uirtjer 
\tp, praLrudjng finm the body and unjunieil (Hdklfl (KtJkt) wiiii 
tuckers cm Lhr ends- 


im. 1 penal sic®, of a CnemUxofivM mils- (0 Z KUTI l^fifii 
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l-lg. lAEfr uy Debra-* fr->m ear i/jjiuI. |h'i I ranging ir-jcmli'. .ihim nf.. >iii£k Tim. [0 I crm Icup) 


QQfm3ftyS$U$ riijci is like red ffliie 1, Ellai -neks bSuud 

or chicken* .iiid occiisiofkijlh other anfcmak. All stages ILsl 
off ihe host, eg. in the caves of poultry houses. The mi lts 
vlwc Lliielceiis Lu feed, ihj rly m iiighL Infection 
causes nutation diid debility, with anaemia iil heavy Lnfeo- 
liujis. Contiol is by cleaning the hen-house and treatment 
with on aearicide, 


Ticks 

1 il k '.mi IivusLuirk LdrC important in many purl - nf LIil vuirhl 
js Ltirnur*- nr S-ecEufi nf di-keasc. |A vf-cliir i-, j cjetilt id 
>.l where dtrvirli i|hiilmi I oj disease may or m-ly nnl 



!">!$. 15.17 [>.v-M l v A if ft\4As mitt lO.-A cnml Vale Ok 'do mil 1 
i;-n ItK end rtf ffiaCh Icy and the I'Tfe pulpi on filter side of die head, 
fetch udltl j Ioitje daw. 


occur in the currfff - in may sinapty transjei Lhc inievLum 
from one ho*i lo the next or .j tlcvclopnicnliil siagi: may 
occur in the lick.) A heavy Lick burden may out-*? anaemia 

Ilk m'iLiiII anriiLiJ practice il L5i mure ilvuj] lit encounter (last 
one or LWO lick:-. Oil a cat Off dug, with an mwiLi ivho is 
LLMitvi n-jtl abrtut Ikma Lu yut fid nf [hem. However, gscis in 
these low numbers, ticks can InuismiE mfeeiitois such iis I Ik 

Lyme disease agtfll, Ifotmtfm hiajdiNfrri, in citiff. Since ifte 
ildveni of |lie l a eL Travel Scheme, ihtft is an inCTCUWiI 
opportunity luf some of the lick-transmitted discjises 
present ill m.mila ikI Fuinpc In he inCiiiiluceiI i iiTli I lie 

UK. 1 il order to pnrveiil infected tick* enuring iIk UK ei 
ii mandatory fpr dog 3 Of cals 1.0 he Lrcaiod with tljipniivd 
ac.mcidc before Ll icar rdutA 10 l|w= U k Dehlife of Uhe latest 
requirements may he found on the ILI I HA website at 

WWW defTa.iJLVv.uk.. 

Several spec tes of licks may a fleet dogt in the UK ami one 

of these UxtuStA iunl'niftu) iv IlmsI speeilie In Ihe dojf 
H irwts cr, by far the must common LidtS icien mi **anall ani¬ 
mals arc the dbeep Lick {fx&dtn rkimu I (Fig. I 5.21 Ji. parUcii- 
larly in country dwellers, and the hedeehog lick iJxwfcs 



Copyrighted material 


He- It IS; t hr Kkuril* nijlc |U 4 rttfrl). 


























Etom&nfctry nfyml^gy . 3 /*} parastfotogy 





l'i& 15-. 19 Trt*fTtb'- u i'.v uutNffWfKti'st (J Lir^xi-sJS mite| larva ■ fc mm Iiml'. 
onniiL’ brim n in Colour i. Nole chji Ihere jib cindy three- pjifs of Itf, 


Arv^rjrpii-jj comiaon especially lii urftjii uicuh. I nl-m.- ucks 
4 « remarkiihly iosrmipolikirt and will isHacf? to m:my dif- 
kiL-iu hush imluilty siJI dul is visible i.-. j dual I ui lv i>fi 
^welling, lirmh aMadhed to the animal. Inspection nrveati 

pairs of lugs efogg Id she djl'tochmens wtLh iftut husk the 
immih fxjFiv, ii^g. 15.221 arc buried into Uic animal's Utidb 
OiKi* (tu? Lick hwt fed I Lilly ti will drop ucl'iis hust. I he hiu 
eytfe rtf tie sheep lick tt- shown in Fig. 15.20. li should he 
dirtied ih;u urn* oilier ticks- such u.t Ihc don tick, remain on 
chir liovi from larva in adult and only drop ©IT once diet ore 
fully red udult>. 

t3iagiii>os is based o n li ndm|£ Ibc ticks. The identification 
nf die species of licit is a specialised skill 

Individ lie) neks mas he removed by dabbing a cotton 
wont hud Ih;ii b;M been treated with .in karicide (nibounce 
1 1 mi ss luiitr in nck-% 1 - .Once dead Ihcy can be gently removed. 
A nurnk-: ol nek removal devices arc also available. At 
liinrii of iK-k challenge il may be worthwhile carrying out 
prophylactic rregiment 10 ensure any licks- are repelled from 
ibe dog iff cai and 'or ihai any ih.n do ,iiucli are killed soon 
aficrwnrcU 1 here art- a number of product uvsiihihle io 
jcJiicvc rhix, stnme of which will protect ugauB! flett info-ia- 
iicitl a i the Same time. 



AftJh IlGk |LTTipS 
QW&hCflt 


Ai>.,iH tick laeds on 

Ihe Wood or the host 


Nymphal tick * nils E*f whon 
fulty l&d and dovnlr^ir; Ip 
Itio nriiill farm 





Adnll tarruile |iak (Clothe proand 
nflBt ptvxif 10 (M WtfW II 

ts li/iy engorged wnb blood 


Fnir.nln :nys Knvnral 
ttimisand uggn an "ho 




Nymphul lick jumps cnlu 
second hflflt Ibe IbJorna ia 
year 


Larval te>. I alls u\\ hftM 
□ncP FuPy lad an-d rnPulla 


Co nyrrqhol singe 




Laival ticks baton 

Larval lick lumps coio host 
iba roito^ifl year arxJ feeds 
lor about 6 days 




I In- i;3L2n Life of ihc >hrep i»-'-. 
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— 

PRACTICAL VP 

Never fry Id puli oft a lick unkg&s u&sng an 

GiNiBCNVB lick femrv , er J 1 *k- its mcxjtriparta may t* e left 

emberWed in the animal antf may besome a focutg tor 
infection. 


Ill:, 21 I npi .*:,vil .III nil . 11 .ill.' -,!iiu| ! ’ EKk ms.*- i m.uiiii a ffnl'J -.UTn .. 

■ipf’if.isju^id;. T mm ‘Viielhg: -.m.ilfl Jjrk fariwk-n Kulum iw place nur 

IlI lju lifcid 


E-n do parasites 

Kltduitunnh:^ n:.r, lv I utllici iu tali bull'd mh> Iil Jii-.iiiI hs .ir.d 

prolo^Qii. Hie ibHflilnrtJvf are iht Borins and are I'ufthiri ‘-uh 
divided mte three i sjvi. ihe Sato {which me fan ml in ilu- 
liviif uf sbi*ep and tsiLLk hui do nirf iHirmudlv jfTcci dujp cw 
cals in the 1 Ki, lhe Upcm rm*. nr dgslHfes afid the rmu-ri 
wmtttt- ckt mm a unit-* the pnrtMdil pnvtiftx* are s-matl 
uniprilnlar eirguni&nH Table I? 3 lists the species m each 
cylepry seen in sni .ill .mimul veterinurj praclicc 


Helminths 

Cestodss (tap&worrns) 

A emirate i> lapc-Hke and ha* mi iilimcntun Intel h h 
^imposed ’oT three purls ■ the head or sonlcxi an area behind 
ifrh where segments* nr proglottid* farm and ftnulls the 
m;ilunnj.: segment* (FJf, ISIS). 

Ettdi ttipetanrrn Jms an irnmmlure *taj<e th.iit develops in a 
ttpurtte nr in-ifimedhie hotsti the eaacl structure varies 
ftewrdinB 1,1 l in* spedw of lapewonm 

I he to|¥»4Tfflv in cm* and dogs are &Aihfl'fwtvwA srawn- 
i'^AWi idofs), iWfhHuri {dog* and cuts! and the 

3Twevi«r species- (one sprae$ in call and several species in 
dn-ysi Their presence is nm normally any problem to lire 
fiiul host, though lk sight of lapevrcnri segments, is repug- 
n.ini iii -owner* T!«?re iv more often ,i problem with infee- 

htg._ IS. 12 VliMJlIl pdiii i’ll 





I ii: 15.2^ i'i rrvki ^p. i : ’ H i ?.n acipcminuu .> 4lt pm n ili.intrs-r 
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Species 


AiPttril 


HwfPfnNhs 


Cealodes. 

itape^ormsi 

orocft^s SWV.II061AS Dfdnutosos 
E&unococdiS Sprai^kMLW egu'incifl 

Ectf Mcoxwiis ^uVVLii-’-jCarfjf 

C'^i'o’bji-n ca^inu^ 
r^wTtfl 5pp 

Doga 

Dogs 

□ega ar*d carta - 

Dog^cajca 

Ca»''rt£W 

MamalDdM 

iFnindwanTis- 1 ! 

AscaniiS- 

hcKk^ofms 

WhfSwdrrli 

Hfran wQNTfc 

tap-1 Harm 

Lui&rtivmE 

T □ jroc jj tir -rjrvs 

Tourascarw flrevunu 
rouraMfH -Mfr 

lll.Ttl nvarTtf 5l'd?rTOCfl | Di l U1UI 

.flnC>*ALlSft?mj rufaH»rDT7W 
ncy.fcjsrbnlit w i.fTT 

Trtffturtf 

□Mfloris utvninj 

C pvea 
(X hbTM-iMT-^ 

Aabrosifongy/VLis aos-lrusits 

Ar\pos:roflQp\j& k-asotw 

Os i'&rus d*ton 

Dogs 

Cats. 1 dogs 

Cals 

Dcqs 

Cats'- 1 

Dcgs 

Dogs 

D*«ja 

□CQB 

Cats 

Doga 

Doga 

ProtsTO 



■COOTidLP 

&Y7VWA3 .TTi^rf™ ['£ 

Ratfhris 


t. I'l'.Tr , fl5£CMS 

flnWHls 


£r, xt(f?diw 

Rnbnilr. 



□rgjiT.nts. 

Cry&tnfpondihr 1 fiiuvuni 

Dog£.'i;ats 

SarCdOsn? spp, 


Dogs. 1 cats 

fOMfSpuHtmA 


Cats 

Nftosporn cvai -r, ijni 


Ddgt 

HarTUTMfxfta 


Cats 



Dogs 



□tigs' 1 


M .WiitfaneJ Europe only 

D WiMtww.rn Multan occurs rwwty M? cars t? .V» UW 

c Mai LJAT - fiYhJcn L f? [*v MtiRLiTJTrfijn m 

d 


AW it rrw diW ffmogh citcM odqs rnap - tic -ttvwIw hum ffw sw-Ywi fwl s* rntfriN Fljv^pw 



lit B5.2S r>ptelS q.Liilt (seslode. 



-ti 








tape .•vcjp.v oe f v news 

Adult tapeworm 

* Sciilej; head o' a I ape worm - ueea 

attachment to toe nost's intestine using suckers 
and the rasle dm where presari i far attachment 
St/obiila the cham r inc.* dual tegrrems 
Rostellum: tie anterior pan of the secies present 
in most tapeworms, It is a prohusibie cone and is 
aimed with hcors in sonve soecies. 

Proglottid: na™efor each individual segment that 
makes up toe slrooilia 
immafturfl taptr-vorm^ : mH3C«tod**) 
Cysticentuft ’iu <3-i Wd CySI containlns a single 

invagmated soon* altached to toe cyst wan, 

CysliceroiS: S" jie evagunalsd scoto* fttas « ih« 
form found in nu’ertebrale mrtdrnwdtate hosts:. 
Hydatid cyst large cyst contain -g many 
splices, sori'c- oosc to rne Huh inside and some 
cijniair>fcd witom brood capsules' 

Coeayrus a cyst with many invaginaled sco'tees 
altschetl to Ihe cygt well. 
_ 
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item of (.he ntltftwdiiilifi bust. L-icJicr Iwcaiw the presence of 

(hi? tiipiiiiA LiTm lvnI v cjm-rtTi liisfuLM. 1 - or Iwl'uiUnC lillevted infill 

it WPldiJiWWd ns unfit lor hnmafl «LLinsUETijrHi3un, 

Dipytidtum CSnfflUtn This is probably the mosi 
HffliutHi tapeworm ofcarta and de>g\ io th» UK. The inler- 
inuLliiLiL' IbusL is the tli tj. and Lfae bitiog louse in the euse of 

I he lI i►u.. ]| La lUinculK dsn giuiscdl by ".Its!; thence of BMtllc 

scfnwifife iJiiiped li k u rice jjraiiia) around the anus or in 
ih t faemi Of ii eni op 4ug (m* I-if. 15.231. The life cycle b 
ahiMm in Fig, 15.2ft. 

- - - 

PRACTICAL TIP 

Control Spends on inflating the e*»siing mfcclioo 
then eliminaiing any flea or lows* problem to tweak 
the irammission cycle D cuntnum cscasionally 
inf-octs man. 


T&GfitB Spp 4 Dogs and cats arc jfSfecled wjih (he Uie~ 
hi id lapevronnE when they cat raw meal. either in (he form 
of uncooked neat or •aflal or Ihrough catching and staling 
prej eon Laming (he intermedia ie slaves. Thu life cycle el 
Tiicn id hydatigma is shown in l ig, 15.27. and (he names 
of the specific tapeworms va. il h I hei r final and intermedia le 
hosts :ire shew n in Table 15.4. 

DiapuKb is based on seeing ffpmts passed by (he unb 
nul. More rarel} eggs. libera led from the segments, ore seen 
dujiitg microscopic exatninalion of a faecal sample. Therf 
Hire smaller ihun Fcuroftird eggs isee Fig. 35.24 1 . LiYeasunng 
;ihuu( 4djEhi in dttmeutr. 

Cun I ml is h;i -.u l 1 On itfir.i.tihg ihu Lurriml iiiloCliiiii., cSicn 

preventing (he animal having access in uncooked fiesft, 
which is Mwneibing; lihal is easy tf? do where the adiWal is 

I'lfd hy I lit! <yvi iter bat ifiOrC diftlctfll if flu: inlLvl ic -ii is diriawCl 

from wild prey 



Scale* flciMhea Id 

fhfl ■niMfltn*! wfil i 

raiea^ffl in ?he 
pmflir intaflnn« 



F lfli aroDmeC -of* 
by host 

and incited 



Premier I period 

Iram 

infection la egg- 
luyinul ebourf 
3 MBH 



Athiil Dipy/AdjuiTi 

in (be 

HT 19 II imasrine &r 

a dog or am 




Cysticwcoid llhc 
mertaceslode or 
larval term! 

clwufcir.p* nn lh* 

f na nnv-nlaps 


WfeH*e so^menie 

p^ssnd n The 
Iannis 


t 



Epps Dr 
nflGhospferas. in 
egg nre 

released 1mm Ih? 
segment rrto thn 
envirar merrt 


Eiigs- eaiEf: fcy the 
larva 1 Tina 


inrecEad n*a 

mflvfts 1 nv#ly And 
cL-uvngiiy 



1-1*. If-. 2b I II- LV. V . Ih.'i mw i,-.v. 
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Tapeworm ii 
I ‘berat-ed in ftiti 

small intmlne. 

Scolmt attach#! to 

Ehu intestinal 
wall 


Ooo finis Hi* offal 
conuirifrn-g the 
imfflMHurft tapeworm 


Adult JflMtil 
fapdatiaviu in the 

email inicsLinti 





Sepments passed 
in ihirfiaceB 


Mclaci^Llodfi Of 
immature fitfi go 


jBvcIcp-s in lh* 

iMiriionoom of the 

Shflfrp 




Eggifieien by 
at shnep ore iamb 


Eflfls or 

onchonphcres am 
released from the 
seyrimn'. into ihn 
environment 




!■!. Ifl-TT I ilv eycte *rf Fortth? 


Taisia 15.4 Hosts c*t mem's tapawa^reis 



Name- of faimra species 

FUffcal host 

iPlermfidieie heel 


T. teer^frviTi® 

cm 

R.i! or mouse | Ci^Dermis frso 3 &rt£ it llw liver) 


T. sonatas 

□og 

Ratitsl (CkwiiVLis senses in txwnmiiye h5*ye> 


T pta^tomte 

Dog 

Rabbit (CyslK’OTEitfr pi&Lf&rJTSx in ttiu pariLdi'iHumi 


T. ows 

□og 

Sheep (C^sHcefcws ws in muKto) 


T hvdahjwia 

Dog 

SHDep'canie’jiiu (Cyiiieeri-iiai- ifiriLiSiJiV^ n ihe pewaftfiufn) 


T TTyJiacflps 

Dog 

Sheeptalfle (Co&ntvus cwatwsfts n the cnoh-fiJ *100/0113 xfs\an\) 
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Echinococcu$ granulosus granulosus. Tfc^ 

iH?*;inivin Jkas a dog-io-shcep lifecycle I Fig. 15.28)^ 31 is -an 
EnipurUmE aogsufrjis that occurs in the UK but is fortu- 
luiely I'iiirly rare ii it merit common in ruraL arens. such 
,ib parts of WliIp, where dogs Juive the opfwrtimjly Id 
feed ilui sheep drvikmcst ott lIil Ri ills. Kuftovviog accidental 
ingestion of c yp . hvLUiisd cysuj can develop m man. parti¬ 
cularly in ihc liver Of lungs. 

The a dull parasite is very small, only abuui 6 mm Jung, 

and several Unwound may be preterit In the Intestine v\ a. 
single dug. Dop in alfcclsd areas shmikl W reuiilarlv 
treated with an effective anthelmintic and denied: ace us* io 
sheep carcasses. 

If a human ingest a pmglcHlid or bdrvidtJll egg?, then a 
hydatid cyst may develop in (he liver nr lungs tn the rente 
way as it will develop m ilw sheep, this Forms a ypaee- 
ixvupyimg lesion thai may grow in v..rftiLt tomiderable size. 
Treatment of a fleeted people is be-n-st on jiiuhLlmiruk treat- 
ment followed hydnuning Efaecysi then awgicftlly remming 
the wall of the cyst. This re qdtc si hiititfdtiltt procedure for 
the pituoit. 

EchMoe&c<c mj graanvAuw c^irima is a nrpsirate lapc-woma 
that has. a dof^o-honsc life cycle, II nccurs parlieularly 


why re hmnulis a re fud Ort lanr^e O iTi I. It i:> flOL believed 1,0 
port a £OOnOi»C fist. 

i^flWCWTW iWliiibfl^W is i reliitLLl IIIptWOHYl I mind Eli 

toilimental Europe. it is particularly recognised in 

Swi kccrland. The intermeduilc stage- i muhi1wi*!:.ir invasive 
cyst, is normally found b rodent hut raui can he infected, 
Dogs. foia and cats cun act u final hoots* though Cali are 
considered to he a poorer hevt. This pansitc is the reason 
for the necessity to treat animub rcuirnbg to the UK with 
praziquantel Up-Co-doAc information about Lhls and other 
requirements of the pen l ravel scheme may be found at 
wYvft.Llefij.gov.uk/aiiitiialli/qiiarantine indes.hlm. 


Cestode infections in other animals Birds and 

other animals such as rabbits,, mice, rats and hamsters 
may all he infected with adult tapeworm* specific to the 
hosi species. Jn most cases infection hu no cfTecl on the 
hoit. 

UeeasicHiii lly a heavy lapewomi burden in ham iters may 
be tmilcd With weight Lchu and perhaps intestinal block¬ 
age. In each ease the intermediate host is an in vertebrate 
Hudi u:t a beeLle or ion tie. 


Preipflt-en? period 
liimc From infuc'imi 
rn i*g»g laymn^ aSwel 
J weeks 



Aduh 

in Che srMlI 
intestin* 


Scotflic atiachns, 
10 Chff intestinal 
wall 



Qna sn-rj monl passed 
In iha Fnc-rns each 
wiink hy n-nnh warm 



TapftWOtfffl «S 
lifewririfcHJ in lhe 
smalt intestine 

\ 

Dug che sheep s 

liver CttrrtaNng ih<* hydatid 



HydsM ijySI develops 
within iha* sheep. 
L-akiog aboui 6-12 monrin, 
io fnartufo 


CMS or ofieftwirtwrOT 
are released frorntiva 
aeoment Into th^ 

enMironmeni: 



o 



Eggs «slen 

b'v -a ah rep 



righted 



I’Ie. ]*.2H L.ik* lL- iiJ J r.'/iiK-i i-. ,,, I'iniini’ii-.iii jj-dJUuAiim. 











380 ite/Ticnftfjy mycology antf 


Treatment of cesfode infections 

The itaiult LupcA^nti cm b^ kilk»d frilh i< number ol anthel¬ 
mintics, l1il-.u may be |-!rndiji_-i ili.n .mly hu^ adivjiy 

;l u_i3 11 sl Ijpurw^rm-, in VfMrfl CiW they ->r€ know n as CCStO- 

L*idLs. Akemaiively, the pre|Hiiftilion min have iiulivity 
iLjj-iinsi olIil-t helminths particularly ncrmi Lodes, as Hell as 
lapL'Uufitts; iln?^ 4 irf knnwn as briufcd-spwtTiiin unlhelmLra- 
tpcfc, The active ingredient ihat have restoridul activily arc 
sljLiwn in liiblc 15.5. 

u 4i - U 

ll ih iiLlklh UK 3 re dirlrcujL In kill I he imm atlLpe (upeiA grm 

inleetipin in ifk inlemwtiLsLe h<wls and ihh is nert usually 

cmU 

Nematodes 

Ncnjalwk^ are round worms with j proper digestive ii-aci. 
Most have a direcl life eyefe. though some le.g. she lung- 
wonmi have a vUi|E L> r -juipI intermediate hosl. Olliers jiuv 
k- carried by :i pur^nmpc hr*t (one thul as carrier only 
no devdgpncnt ol Lhe panidEe occurs in Lhis host). 

Major groups of nematodes 

Enaponant nemaiotk groups seen in small Mima] veterinary 
practice include: 

* Aacands i especially TtJXOi-ifxu cutus /’d-.mai M* faftiumir 
and lit.vwujta caft ua dogs jnd CHEsl. Large, (k'Jty 
worms ibg. E5.29). muM numernus ujmI I'roqucm in 
young itninaah. Ascarids occur commonly 1 in other ani- 
maSsi LncEudtng rcp-iiEu* fe.g. muttatt) and bird* jespe 
cidlly parakcculi; in each use lIk aMauTd species i% htm. 
JpKifK. Heavy burdens may be associalcd with. poor 
gnrnvlh or intestinal impactions 

• Hookworms 1 1 uctmiriu siftmephotti and -Iwi'tororiMi 

UNVttWl). 

■ Whipworm \ rrktotrti iwf/wf), 

■ Heart worm [Bintfiiariti wf I not in I'Kf 



15.2SI 1 yj'itv.1 appuiirjnD- nl .iduh Atauid uippri'timute-Jv i> i m 

I Miff- 

•* Bladder and JrWM* WtyrrtU |f npiil&riw \pp, ji, 

* LUiligWOHUS I .■h'lW ifxlmsigyhi.s tihvrrmitJ, . Jjitvmjfi.oriji UiS 

i imnftiJfi f IWhw^lMf m and 0 <,U r t 'i ■ av/frr jiirmerly 
Iknown Oi FfliAntidvx i 7 .\JrnT | 

raracara canfe riiis is, a very impurLunL worm, 
since it ii a 2 O 0 UUUS jnd can *i!mi fiiuni tli'sc.iwe in vcuin^ 
pups. Its life cycle is shown in Fig. 13.34J. 

P*ups are CirsL infest ted be foie birih by bn»t ihui paris 
from (fie hilch's muscles to Iki uicms al'Ecr Jihuui ilk 
42nd day of pregnancy. These Luvac migraie ihrough Mk 

liver nnd hingj, rsf llw ymm ¥ pups and aft llKii CuUglHd Up 

iind Nwnlhwd, I Jury ronmn in the small voieallDC where 
I hey develop to ihIijI! «nnrts hy ihu lime dial the pips lire 
3 wu-cks of -lye The piipv-cani also receive lurther infection 
front infective ejj.-’s in the environment and by infective lar¬ 
vae i hid pav* m I he mother's milk Usually (he vnttyority of 


Table 15 5 Amrvelmintl» 


r-Jamr:- gf acfelvn angrncllcr .1 

T rado nnins 

Animal 



AetJuity 

OteNwiiplian 

Wjnanui 

Dqq. e#l 



C 

Pra^ieuuntal 

DrturtCil 

Dog can 



C 

hKlwdizoki 

PanaGur/Zenoleo 

Dos ^ 




MnbordazclC' 

Tshfin K+l 

Dog 



NC 

towtar>a1? 

Lopawtlr reran 

Dog 



NC 

Pipara/mu 

hkjmerCHja; 

D5§ Ca l 



H 

Pyramd 

StronflHi 

Dbg 



N 

P yr □ nrt ba n 1 a 1 

[>Qila 

Puppy dog 




Pyr am e4’praiiqucifj£e L'Tsbant^ 

DmfilaP pic«s 

Dog 



w 

F^t u nl usjp ra * »q ud n bo 1 

Drtfrtlff Cat 

Cal 



wc 

Sdbmcllu 

SlTQnQhfl+rl: 

Dag cat 



N 

LuicntHjioivrnilrtniyGin C*ir>e 

Pr&gr*T~ plus 

Dog 



N 


lV, -TtiTI.iriKli'J C, CfiOTB l , i L *tS .^nV^liM JScw preps'll ICTV Iiat^b* ■* J ±wf|f i>*ilgT ITuii^A /im j 4 sml'%V hi*'l.A.«Ask py FftH .-KwMr 

if dlnKUd Jo r+w WMW t 5 ai«»rtifGVfT far lUrttwr or ¥7&wfwr*' jm/utfa 
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bthd> wiibput my signs of ilbm, wrepl in- the rare case 
wltt*£ I hwjy aww lo revl in I by eye, when sight disfunction 

Off CVCil hiickl iLl' s - * iiidV result. Inloylinn is usually syyn in 
children, as. titty yry [he imwl likely Ui hdVc until* gienic 
huhi is. If the annual lbiil ingesls [lie eggs happens la- be it 
hitrhp (lit larva* remain in ibis rctfiiif state inti] ihebeoomffl 
prcjpiiinl; some of Lhe lama will migrate to iu£«l her pups: 
and ■others will remain to in fee I her subsequem liners. 

To perpelUnte their iile cycte. dormant terwie in che 
lisiOti uf hi i ds or .irnnnils other ihan doy> depend u pon 
their |piiTUUtiic twri being eaten by a dog. 

lit about !ti% of iiduli dny> for otic nrawin or another, 
including 4i low Lrvd of challenge, ndufll worms will develop 
■n i he small intestine LiicLiiling bilebes are particularly 
likely iffl have a paient infection. probably due to the change 
in their honnonul status. Their infection rmiy come from a 
■UUtibcr of sounw including young worms passed by lhe 
fwps ik>! I he bitch ingests as she cleans up around the 
nest Usually the hitch expels her remaining infection shortly 
ni ter the pups are weaned. 


CONTROL OF TGXQCARA CAMS 

The aims pre: 

* Control of infection in the dog to prevent disease in 
pups, and eggs put into the environment. 

* Prevention of infection in children. 

Control in dogs is based on: 

* Prenatal infection in Che pups may be conlmfled by 
treating the bitch, prior 1o wheffping. with a product 
that will kill Ihe migrating larvae, a.g. fenbendazole 
from iJnffl 32nd day of pregnancy to 2 days posl- 
wbelping. 

■ Alternatively, Ihe puds may be treated at regular 
intervals with a suitable anlftein'-.intsc, starling from 
2 weeks ol age; the bitch should be treated an the 

same lime. 

* Reducing iho number of eggs «n the envircnmenl 
is v&iy difficult once the eggs are present. 
Scorching with a ftenne^hneme# has been found lo¬ 
be the most effective method, but education of the 
dog-owning public is the best way lo reduce egg 
output in the future. 

The most important methods oi preventing children 

from becoming infected are !□ ensure that: 

■ Dogs defecate In specified areas in parka. 

* Children wash their hands before ealing. 

* Children are discouraged From handling young 
pups unless Ihe animate have been thoroughly 
wormed, 

■ Use 'pooper woo pets' or other means Of 
appropriate faeces disposal. 


Toxa$c&ri$ leaning This ascarid will iufcci both 
gate iiml dog*. Its life cycle is shown in Fig. 15.32. It hus 

randy tta?n implicated aS a ZOOBuSilS. 


there is no prenatal infect ilhi; ilw m It.ir l- infeciitm k 
usually first neen in adolescent aratmak. The wuwm In mul 
normally nsttxmted with clinical sign*, since huge hunker 
lire reasonably well tokrukd. 

The egg 4 hi □ _ 35.33) can be dialinguLdicd by the smucrili 
outer wall io die shell. 

Toxocam cat* This Luj^iTiism i* itFpnkribk for as- 

•Ciirid infeeiiltal ill cuT-k, purliculurly k.iU.MUN. ll is tfil mmitlcd 

to ki Liens by dinr imM Itcn-.' mill;; inJecLuin ;ilsn o^-yiir* 

Ihrough infectk e eggs in the cnvironmirm jud m^siion of 
puralcnic ho-i-ls (Fig. 15.34). A heavy iuilctcmn mu.y giiu 

dancing of kilLCIUi mbi n pe^L-hcjlicd jpfi^iTiLnCV- 

Ttie adult wonu l.i ii be UisLiii^uishud hy i 1 m* rjn^c 
of the aLie or' watigi' eiiiur side nf i hu lwe#d ynil j pig. 15 '?5), 
The ecg a crussly indsi^enguiiihahlu frmn ih;ii nf T 4 wm. 

Comrol is by regular LnralinirnL w\' kilLens from uIkhiL 3 
weeks-of age iincil they ure scveriil nH>ndis of nyp fivicteiLsiire 
infected vuj Lhe mill: so w ill Iv b weeks ukl or nnon? hehMc 

the riirsi inleecioEi b««&a pucerii). 

Hookworms HocAwiftrtds an: short. Elruii wonm 
1 1' is 15-3*1- with hooked he?idi Um:mtirio tfi’Mtcephafa 
and 4>w| JbuJoww cmrnnm txxm in Ibc Email intestine of 
Ihe dog. f j/wwcf^ir^ri is ihe more cotnmon of (he two 
in the L K amid is known as ihe northern hookworm: it h 
particulirly seen in greyhounds or hum kennel*. 

I he Lvhj spueics may be UisliiLeuishL'Ll hy Che appejniTicM 

ol lhe heud: A, ttinnirmi has ihree pairs of liirj'C leelh 3 . 
hyiilifk'We fPig. 1 53T| has cwu ikalfs Lit sumlur leelh, whilst 

(/. .Wrnf.wphtifa has plales in the mnulh Luvily. T he Iile eyeie 
is shown in hig. 15.3K, 

1 he wLiJint dllacli hi Lhe mleslmal imieo^i by tlieir mnulh- 
parts. They .hL llu.ii Leedi In dmuage the surface :mcL alien 
feed olT I lie lissuv lluidv. pan ie alar ly hloud i jl tIk ease of A. 
eoiAuun. A heavy L WriViunu spp. burden may cause a dug to 
be thin and Amyhf.iXimtd spp. may cause iuuiemia. Eggs pro¬ 
duced by Lhe adult female worms are passed in lhe fuetes. 

The infective larvae of both worms nrwiy penetrate ihe 
skin. Cwiko™ spp, Iwac simply C4iuse -ii dermatitis as 
the larvae art incapable of travelling further, whereas 
Am'yioattittHi spp larvae may travel lo Ihe intestine and 
develop Lo adults, Bitches may infect their paps with 
dircifiv.vrrtfJM spp. larva* viii Iheir milk i als can he inducted 

with hook worn but infect nm appears rim? m ihe UK- 
Whipworm iritfiurix i tji'tfay, 11 \.c whipwOnn of ilic dc>g, 

hits :i wlnplikc iippHiLurJiiut fhig. 15.39 ). I Lilt WOntix hurrow 
mlu die Oukiusm of die I a. rue icilc-Oiiii;. Leaving [lie Lhiekef 

l*;luU;lI end in [he inivstindl lunKri. A low burden is well 
[nkraicd bui a heavy infeeiinn m.iy Iv associated with a 

hinudy, iTiucus-filk-d diarrhoea. 

The L-L-gs in wliieh the larvae dvvdop are eharaeterisik 
(Fig. 15,400 iiitd :i.re eoverud in a thick shell winch makes 
ihwi KuBiunt lo damage in i lie enrvironmcnit. Eggs comaLn- 
ing infective firsi stage larvae may -survive for several years 
in the ground. T. ruffi* therefore lends lo cause problems 
when dogs have access lo penramenl grass naif but clinical 
signs nre rurely seen in the UK. 
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Piepaieni period-BteKif 
8 w*nks in dog and 
11 weeks in -cat 




Adult TQXM*C#f)-9 



JffdniflA en ih» 
small inins'ine nf 
n dag or cal 


Eggs passed in I he 
tract! a- 


□ uy - c ,i i inloelari 
by eating a<n 
infective egg 


OoflfcaC intoend 

hy Htlag b 

pprsivnlc Ko*i 




Infective egg may 
be ingested by n 
paralen c hntl 




Mflactivs eijtfs 
in (he 

emriiiWMWrtwfc 

fl*:h twain mg 
*n L? lervii 



1 iy, IS.JKJ I.lfr i. '.vk- Cil Ji v iuh y.w-i .'run ill ii 


T/lt? hOBftWOFfTl JJfrYJjSArri# imnutix 4de iWI OOCbr in 
lHw UK hut mi)f be to in dogs Haul art imported from 
wamiffr countries, The adult worms Wve m the h*an and 
the immaiure Iurvn* am knuwn ii-. tnacfiilHiiiiae. Fliwe 

diipmcd in the hmTs Nwd and transdi^ioii cnx-un. 
when a uiosqui to transfers the microfilariae from nm- thou 



d-lgL- HiJU ffcjUAi ,.v\'.v jW.w.M.kJ i apfir-uxiniLiLels %S (.im kintk- Nr«if i hi- 

rfncoiii outer wall Coalenli m paler ihun ibo^ of Jhuiiwa ipectes. 


In another. A li^li! infcctittfl Eli Li due rtliiv lv ascii IiiLt- 

:iki3 but a Li re ■-'! himL'ii cun Iltji.1 Eli right-hilled hearl foil’ 
Ore. In Joel ion in cuts Li sur'ncYvh;il cumm-un but clinical 
elTcLli Lil' jusl a silicic v.-.>lril ciii! lie severe in tills. This is 
iiimthirr parasite In tnnsicLtr wllCtl owners art pblfnlivtg tl> 
hike I heir ]x:l In nunriliirwl E.uinpc, us htaflWftTUI Is ende¬ 
mic from the MedittnanjOML :nne*i of ! nines snithwazd^ 
Pnoph^u^lK LTOliDtnl should be carried out hy owners, 
using one of ihc treatments non licensed in Iht UK h I'ol- 

k'MAing data shccl instructions- 

Stedcter and fiver worms (Capdlaria spp.) 

A.chile worms of CapiBorio plica live in ific bladder nod so 
the egp are passed in the urine of affected dogs. The eggs 
■appear very like 7 >jfAut£f eggs* but arc smaller with leas 
dbliiKl plugs. Infection is rarely seen in the UK. 

Capittorm hepotka is a parasle of rats, partkailarly wild 
rila. The adult worm lives in the liver of Lhe host, where il 
lays its eggs, These are only released when the rat dies or is 
eiik'n hy another animal. Cuts, dop and man may be 
infected, biu this occurs wry Turely, 

Oilier i it pi * Sana species specific m birds may cause 
diarrhoea in piyi^nns. 
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Prepotent p*r»rx1 or 0 
MOta-ltor eng 

Mbcll&ft. 

Shorter per*ad 
filter infedioR 
ta'HA miJk -fir 
paralE:nc hod 


Adult 7 L ceO intfiavnull 
lntatnn»-o 1 a Biffin 



£&g fl firfSJUjrl 
in the face ns 


A 


Ne migration 
OCOu >4 4 nd worms 

in thfi 
i-ntBstmA 


Coughed up and 
s*a' lowed 

Lwvne- Ififivg 
ihbeiiine end 
migraca thf&ijah 
the liver and 


Emts^^jnslad €gg 
mniAnrg davai^ped 
laiva in in? 

fifivircr’i^erfl 


Xitlfin rn-ev be 
inf*ti 9 <J hr Third 
stapn larva* ini 
the milk 
(IfanuT^mnxfiry 

■ nlcctionl 


KineJi rney be 
inf Detail by naiing 
paratenic hod 


Kitten m*y be 
infecied by catirg 
$Sfl »flUininff Larva 
from ihe 


anvironmeni 



In 1 ective may¬ 

be ingetiod by e 
paratenic hast 




intachn* and 
rr-prarle to ruling 
Mb* in muscle 

Tissue c:c. 


Fit I 5 _M Life cycle of Fcltihwh eaiL 


LungWOffllS Cato become infedfid with At'funu/rim- 
gyius dta/rMiur (cal luncworm) by eating a slug or snail 
containing the Infective lunue, The adulL worm lives wfth- 
in the lung 1 issue of the cut. Infection with many worms 
muy cause laughing- bul a few worms oflen go unnoticed. 

Adull femules produce luvae t rather than -eggs I that 
are coughed up and wallowed, Diagnosis is confirmed 
by finding larvae in the Faeces using the Bacrnumra tech¬ 
nique. 

Dogs acquire AttFi&sfrongyha wtorutr infection through 
eating a snail containing ihe infective lunae. Transmission 
of this infection in England was confined to Cornwall uiid 
South HVjiIh* but il is now being seen in southern England 
us well. 

The slender idall w-urma live in the pulmonary ■rtefy of 
the dog The uhih tnuln produce ejijis ihit snivel go the 
eJvcoft, hatch and Ihe larvae then pflUtnic through ihc 


;iI vl , uI;i r walls, The hin-iie arc ihen coughed up. wallowed 
:iihl passaj in ihe ftera. Clinical ^igns include coughing and 
dyspnoea. 

Faeces may he eigmined Fur practice of the larvae using 
Lhc Bunnann lochmquc. 


Osterus osferi (fonwfty Fil&rojdes osterij 1 nie 

aduh worms live in small nodules at the hi I arcii 1 ion of the 
Lrachea lin dogs, particularly greylwundt}. The nodules 
can be seen on eikdnscnpy and they may cause coughing 111 
some dogs but others iterate thd* presence without show¬ 
ing symptom. 

The aduli female worms produce larvae thaL are coughed 
up and swallowed. The life cycle is direct ti.e. the parasite 
pastes directly From one hosl to the next without hav ing to 
pnfecl an alknutive or inleTmediule host) and the bitch may 
pn fee I her pups be f*hc groom* tbem. 
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invacta calls 
of Um 
inwetirLai *-sii 


SporoHMee liberal^ in 
!ha inteetiw 




«aia 

BpOfulSTOd 

OOCyM 



Oocyst ipopyiatee 
in-about tUfea 
days In in a 

envxron.m*ni 
sporuiBt&d it 
-CQntflng Iraur 
sporoc^ig, finch 
wirfi two 

RporiuaiiK 



Schizonrt farmed 


Each 5ch izant 
contains munv 
rrMrazorLas 



Asexual 

division 


'l^hizoguriyl 



The mc- r _*jDitns arc- 
libarated end 
invade new cells 






MgroioliSB fliva fi&a to 
nvKrft0flmftCG«tfH4rtd Ml 
NtfteHWPTlffbKVlH 
cpmpggKl -of mflrfiy / 
minrognmncBS. 





Sexual 

reproLluction 

(gametogenyl- 


Qn& mims-garneto 
lerLilises. one 
rn rt>ya m e L ccyte 
ED form a zygoie 




Unsporulalod oocyst panned 
in She famcn-s 


ZvgDto dflfwoiopfr 
intp an 
unapDrular.ed 
IwicySL 


J-ig.- IlS -.41 Life eyefc ef Amjiitw sfip 


The animal* are infected when ihej ingest either spoil]- 
Iiill'lJ rucyste (oocpli are not iponlated until a rew days 
aSicr they were passed in the faeces) or im Rxjll‘i. 1 intermediate 
holts. Rjepfodjuction occur in the cells Lining lhe smoll 
intestine. 

Infection Ls usually associated with few clinical sipu but 
i belt: may he transient diarrhoea- Heavy infection may cause 
uven diarrhoea in puppies and kittens. 



pljt- l£. 4 I Sjh -.ll.lli.Tl IKH -y+\ i- f Vltti-TIII ■'ijip 


Cryptosporidium parvum niis is a small proto¬ 
zoan that parasitiso. epilhdiul cells in the small intestine, 
Both asexual and se^ua] reproduction occurs an the intestine 
and small oocysLs. the result of sexual reproduction. are 
passed in Lhe faeces. [nfecLion occurs by inge&ling spom- 
laled oocysts; ill is has been associated with dunrhoea in 
young puppies and kittens and the young of other domestic 
animals. Humans may he infected, usually only causing a 
transient diarrhoea.. 1 hough seven diarrhoea may be asso¬ 
ciated with infection in immunocomptomised individuals. 

Diagnosis is hosed on finding lhe oocysts (4.5-5 |im 
diameter) in Nhe faeces. Identification may be assisted hy 
staining with Ziehl-Ncelseji. as lhe oocysts are acid fost. 
or hy immunofluorasoraer techniquM. There is- currently 
no licensed freatmenl lor Lhe infection in small animals. 

SSfCOCySttS This organism has a more complex life 
cycle than the coccidia and lhe re lore is clussilkd sepa¬ 
rately. The intermediate hosts are ruminants, pigs or 
homes. Large unsightly cysts are formed in muscle, so 
Sniveled meul is condemned, In addition, infection may 
result in marked illness in the infected animal. The final 
host for each species is lhe dog or lhe cal. For example. 
Btircwysiis Imdk I also known as Sdrwjrartr jartnmfa) is- a 

parasite of sheep and dop 
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ftqjTtwucliDii occurs an tbc small intaalkne without clini¬ 
cal signs The Oocysts, measuring approximately 10- Ijjim. 
are aheady tpoililiud when passed 

Toxoplasma gondii The ftna] host far T ^..n./jV j& 

iht cnl (Fig, 15,*43.1 Se&uul reproduc-iinn. oquri in Ihu 
epithelial cdb of the smull intestine. Ouyili an pro¬ 
duced Lhut are passed in Lhc faeces. The iia|. usually 
thews rw -^gn cl' infection and oaimally, ulW Hcming 
OOCyils for about 10 days* becomes immune Lind Hep? 
production. 

Asecuul rcprodiKkn!} occurs in ihc i iLa-pmcLr^CLnsi I |nuh 
side the inmiincl tissue of ulmuM Liny animal, l n I lowing 
anpeslkm of oocysb cr asexual stages the spurLVLHHus Itftv? 
the nnle^linc and travel to Lime. particularly nr 

brain, Here they divide to form iBckjzdlr*. Owe «n 
immune response i-s started by ihe hiwi rhew: undergo slower 
division; they am Ihen kiwwo as bradymites. These remain 
m I he Beane in I hr hope Bhal (hey will chic day lu- fpteii by a 
cal 


These cysts in tissue are minute and e*use In Me problem 
esccpl in certiin nnnunstuuea: 

* An ewe is infected fox ihc tin! Lime during pregnancy. 
Sume cyrts my occur in Ihe placenta iiud may tairic 
abortion. 

* A wcAuji is in let'led For lhc lirsi lime during pitgnancy^ 

e.g by enting meat QQEHainiiy br;idy^r>iics nr Lbcvnlcnhi-ll) 

swaUcwingspcinihilGd oocyst*. fiifeetion ihc fetus may 

result and. depending on the stage of preg-iumcy, ihis. 
tub)' result an abortion, severe obfumtaaliiki or 
tic clinical signs at all. Forturmdy, uMccduns 
during human pregnancy are mu tnmmnn. Further 
infrrmiilicn and infoimilkm Icafleu can he ohniined 
from Tommy's* The Bab) Charity, who have laicn 
over (he work of ibe ToMjpiaamoaii Trust in Lhe UK: 
ww*-.iCTnm>^,nrg/^bfiiic . 

* Infection in humans, may be a*si>ciaied with oialui.se and 
'flu-tike symptoms dial vary in severity from Individual Ice 
individual. 
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Copyrighted material 






















Further reading 399 


■ ( in lltUlliVn^ypprL'Wd individuals IfeUjV OnCC Ei.jJJiin 

K'gin to U ndergO rjpid dmsiLML mid, CflUK SCVCn? lissiX 

lesion*. 

]n order io in niul> prevent these infecuans occurring: 

• Fanner! arc advised Ip pnn%-ni tali. ptnuzulba'ly young 
cats. from pci ling into focxl stores ifilwW far sImmz|>. 
There is now u. vaccine egam^l /Vj v^iVj .vrjiv fur staep- 

* Pregnant women an adnnd lo lake piwaunfop^rv mea¬ 
sures. For Example, they should not ckan out HU lifted 
iraya, the) should wear gloro when prdeninf and chpy 
■should ensure that nil vneaE is Ehnm4My doolwd befo« 
euujip it. 


N&Q$pQf& CBfilnUTTt There is no effective ircutrrenl 

io p rev cut o«wA shedding in the eat. Children llul hi*e 
been bfecud pimatally are irealed with 4in!iproiozoah u> 
prevent any long-term effects 
Tliis |"sj i asire causes incrorclin-iiliofi in young dogs smd 
abortion in caUk. In ihe past, in feel ion was normally 
ascribed to rojrapfonra %-ondii. Il is believed thin ihe doe 
k the final! host for this parasite. Trail men! ofifledd pup* 
pies iuav be necessary. Breeding hitches tun be ssiwited 
wrolcigleally for signs of infection. 

HSfTifTJOncli& This is another protozoan puna rile 
Vi here ihe cal is the final host. Infection is nol normally 
jssoeiittGd with dinkttl signs, Sexual npTiuhiciion <ieciin 
in the interline of the till and oocyst* are produced ilui 
appear similar to those of Tn^opi»vm, Ihe bitermsdiala 
hosts for Jl&rmmmdiff 4ire sn ihe pn^-irae of ihe me 

ooeysLs does not provide u hunaun hedlti ri<k- 

GidFCtfB spp. This ILlgellirle pretteoan may p;i r-.issila^- 
Lhc small intestine of man and domestic animals. Eli b Still 
unknown how important Gtisrtfii infection in pci ainmnl* 
is ns a source of human infection. hut n may dulw death 
in cage birds such jus cockatieb and budgerigar*, 

Infection may hi 1 asymptomatic nr may be a^xiated with 
tranaknl or chronic diarrhoea l"iEpp#es are si g^au^t risk. 
Diagnosis is (mud on danmvMratUm of the Lysis (Fig. 

15 44 1 , which are small (approximately Klpm) and may be 
passed intermilLcnCly in ihe faeces, Haw when a sample is 
posi tive, cysts may be present in low numbers. so li sensitive 
detection technique h used, Stock as oentrifugaJ flotation 
using sjiiuniied ?int rulphaie scslmirwi. The cysxs can vfuetn 
be .mined wilfi LligoHs iodine tu- me raise visibility.. It is 
suggested that collecting dimples fer 3 days and pooling 
Lhe sample may help overcome intenniiient excretion. 

Sonic pfotiizoal infactions are not endemic in the UK, bat 
ctinkal disease may lx- seen in animals that are ini ported 
from, for example, parts of Europe, where the disease is 
endemic. These include Astasia, a parasite that infects ihe 
red Mood cells of dogs, thereby causing uuonia. This is a 
tiek-tfansm itied infection endemic in soul hern Europe. 
Leishmaniasis is caused by a flagellate protozoan and is 
transmitted by sandflies. Il occurs an many warmer pails 
of the world, including the Mediterranean area. 
Incubation can be partkulurly long and it b often extremely 



Fig- 15.44 1 >1 rstf iVm^w wpp. 


diUk-ulB Lu L^MOpleidv dear the infection with trealment. 
Mure infanriiituin jLhuul ifiese diseases MV he found ill 
the review by Trash jiilcI SIiliw ( 1 WJ 1 ). 


KEY POINTS 

* Parasites of dogs- and ealS OrO impOrtOrtl ctu^ 
of disease in Ibe&s? enirr 1 ^& and many cart Mlacl 
man (Lb. they are zocmolic). 

* Some ectoparasites {flbOSe oo Ifte skjfl) can be 
recognised grossly, dlfterS rsq^jire imierasoopc 
examination. 

* Most ertdoparasites can be kJentified by 
examining samples taken From Ihe animal, 
parlicularty faeces. 

* Protection against; parasites may be carried cx/i in 
a preventfve manner or by healing when the 
infection causes clinical signs, depending on the 
perasile and Ihe circumstances. 


Further reading 


liidvop. V. (3001). Tht I 'emrimry Frumriory. 5ih edn, 
Ptunnijceutkil Press. London. 

Bowman, D. D. (2000). Georgia Pomsimfogy far fVrerj v- 
artant. 7ih cdn. W, B. Sjumden. Pfiiladdphtfl. 
OvcrgiBU^ P. A. M. (1997). Aipeds of Ffl,voniam epide¬ 
miology: KHoaim in dogs- -iind cuts. Cfitimf Review 

in AficroMdtngfr vol. 23. pp. 233-251. 

Trees. A. und Stiaw, S. (1999). Imported diseases in small 
■ndmalfl. h\ Pfaam. vod. 21. pp. 482 439. 

Urquhart. <3. M., Armour, I A., Dunam. I L. end Jennings. 
!■'. W (1996). Veter Mar} Pom dietog}\ 2nd edn. Bhickwcll 
Seiencc. Oxford- 
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General nursing 

S- Chandler 


Learning objectives 

After studying this tfitf tpier. SluthtfMf timid be ^iV 

■ Staw il w nhi'tlicxis of aHifcicd feed big. 

■ Identify ilk.- coftipfiLiiikHiA associated mill aawstal 

ftadleg- 

* Calculate She nutritional nxpjdreiiKiils few tills? fixd- 
inf- 

* |>cvnbtr the s|"nn_-i;iI nursing requirements fat a range 
of puticntK iiiL'Iiudinj? iJhe vomiting, soiled and mum- 
bcnl. 

■« Describe Lhi! ftpadal nursing cttnadcratLons far tiie ger¬ 
iatric pilkni 

■ Prepunf iHl 1 aquipUKal for carrying out an enema 

■ Pc&cribe lHl- various forms of physical therapy. 


Assisted feeding 

The importance of maintaining nutrition during ilie racov- 
ery ol" pulients from nnrjiwy or disease cannot lx- overem- 
phflBtsed. CunvukisKHii periods am be radical^ reduced 
when ndrqfiurte nutrition is provided- F«dhg rulx-4 are 
readily available and bmt Imtmie mote frequently used 
when per os feeding is. Emporaibk or t^craindieated. Ii h 
essential that the vclcrknary mw taom familiar with the 
mnnagciiietil of iIil-hl- lubes. 

Assisted fees!mu shmuld only he iftstigatsd y» lien ,ill 
attempt e Its induce ihe animal ioitji voLumarily have TaiBcd. 
Anoretic putieulE may be lempiad cli cm by: 

* Improving paluinhiliiy. i,ev winning, wdtiflg- 
■* Band-feeding. 

* Offering odocnia foods, e.g r pilchards, 

■ Offering lavouriBe lnutl (UflJse With owners). 

■ Freshly tooled food. 

■ Sineuriuu TolilI OR fipL 

■ Slrokinjj. eoiHpuny. 

* Privacy feeding. 

Rltjniici.s for asusLtd feeding flit! 

* Failure to entice voluntary eating. 

* Physical inability (c.g_ fractured jaw). 

■ FoUowing injury or surgery to oral cavity, or where feed¬ 
ing ii conlraiikdicilad le.g. o&ophagefll iruunuj). 


Methods of assisted feeding 

Mcifacxb include: 

* Placing food on back of longue nod encouraging the 
animal in swallow fFig. t ft I). ns in pur m admiiiutnliaii 
of medicines. 

* Syringe feeding of liquid- fond. 

* Tube feeding 


Tube feeding 

* Phiryngnsioniy lube - less popular now due to I he hifch 
incidence of epigloLcic entrapment and interference wilh 
i In: larynx, or numerous nerves in. this urea. 

* Naso-oesophagcal tube (F^g. 16,2k 

* Na^ogasirio tube - noi recommended doe lo high mci- 
dcnce of gastric reflux and resultant oscsopbagiBrs and 
stricture formation. 

* Oesophageal - not commonly used in the VK hnl report' 
udly Iuis ftw side-eifecls titan pharyngoslomy lube 

* (iastrpsftomy lube, surgically phcod in the stomach I Fig. 

(W). 

* I'nii-rfiwioiny lube (either d linden oolofiiy or jcjunoslomy 

tube). 

(See also Chapter p. 21 ft, 


WARNING 

Aspiration pneumonia IR. a real risk with syringe 
feeding insure Ihat the patient's head is in a natural 
position - not raised — arid that the animal swallows 
Mwoon the administration of each bolus. Give 0. 
ml ad a linn, depending on tho size of the patient. 



TUBE FEEDING - METHOD 

* Start gradually - introduce lood over 2-3 days, 

* For tubos placed surgically mere are rarely 
complications leading 6 hours following placement 
(aihouflh some lexis advise no use for 2d hours). 

* Prepare me total amount of food to be fed ai a 
single feed (day one will aim lo supply one-third of 
the calculated kcata) , 

* Ensure food at room temperature or slightly 
higher (co*d food may induce vomiting or rapid 
stomach emptying). 
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Ensure appropriate cmnec:l , or&-svrjnQre& &r& 
available. 

Wdh naso-oesophageal Cubes; it rhore is any 
evidence ol cckjghirig'chofcirtg slap ChWk tip ol 
calheler is correctly tieyond 7th rib in tfig 

oesophagus before continuing, 

Divide OT«Hh*rd erf the cateuidlGd rood 
fequlrement into &S feeds administer one ot 
chese pOfUon&, e.g. an a 30 kg Labrador this will be 
OpDroxirnateily 50 rttllflad On day One. 

GfcMiVO youf patient's reOcCien; a stra/vga 
sensonon may bo experienced as the stomach 
h.is had no pirapanail&n 10* Ihe arrival at food. It is 
common lOf pafciertis to lick Iheir lips - this is not 
hee^uthey think rl'S tasty but because they tael 
nauseous! 

Give lootf siq-wly, 

FrAplly flush (h& lube with 5-30 ml drf water pji 
order to Clear debris and maintain potency 
[depending On S+;fe Ol pattenE) 

Ctean and rfcdrBss area as required. 


Coft$td&r3!iQn$ wh&n tube feeding 


■ 

# 


H‘rK' problems tirisc with tmiml foods, volume? uan 
be increased Re meeL caltonific tkiub rcquitLtnetiiA. 

If prior lo a leed. s^jmddi earnt-ents ,i3 c expelled fnmi iltc 
luIk. D\j- nul feed ;i> the vtoniadi ha> uqr empeiod ssirli- 
cLently. 

If the patient befits 10 vnmii, reduce i lie volumes ol U-ud 

The Luiut ealeuLited feed shunkl he jditniniiieTird in nl 

i'l .jir fiinr separate feeds. Avoid feeda during iItu m^lii 
i nlets absolutely nerassiiry dhke pabcnLsdtm'c eat pqty 
liiutDu.sly! 



I i'4 EM IM.ii-ium j.mi. Ik linud. dirttfl} 'riUj |hc ‘fyU iviiy rr= j> 
ein^iWuut MtffifllK |h) h^pn tuiUiiit iHet d petM of* Hite?* it murur 



H \i- I r». - A ii.iHivijeMiriliutu’il I uhc I plural under hgjbt taliiKin I m a Qtl 
with a luMiml jaw 


■ Some food cjui be udmiiiblercd ihrmuuh irdui:iin pumps 
via giving sets: thix rem be pftfcfahL: in smaller patients 
or those thal condmia to vomit uiLh bolus- fads. 

* Diels should be huLuioed su ?Ji u iky supply ihc comart 

lUTKHint of .ill nuuieiHs liiieliidirijj v.;iCl!T| find m«l the 

patient"! cadoriJIc ngquiremottl i&w Ihkt). 

* ] I K impark ih il> keep the cuhw |'nw from blockage Hn 
practice the eouvplde milks eau» iJhe Iraesi problemH. 
having the added advantage nf less jwe jx&r;i i i<m time, 
less mess and higher digesLihiliiy. 



ITr I is JA u;hLtuhi>hiv ‘u Hr in j 12k ce L >.i|J puppy alter r cm >:> v,il o \ an 
ttOmpfcqjfeal r^nri^n bfflJj Pirli.il Lhickwis Jjirue^ 

nM^aiaisd i.uhe pliittflttfll Tube rredmg. tindudiup an «-jlL*r rugyirr- 
tti rul'd tmntnindiJ Tur 5 dayi Autibkrtks’wrv 1 alsw.* yi\ru by Lliis 
mule 


Copyrighted material 












































QmsiiSe ntjfSJng 403 


Sonw v«?l LTin-i! P- .1 ul I km I ilt-# Itf u.' 11 ri 'i l‘ :’i d c.i rhonnlfld 

■ 

tlnnlt’. In flush luhirt. T1« bubbles tl£lp El> kwiflS an\ 
si>1 1 ■:L Intxl. |i;itIil!::s IIiilI 4Jl 1 JII uil Mil - iillidc ol the fold¬ 
ing Hi be, This nwth^I t> uId: be used -CUUIkOUSly ils lil rgC 
■i im mints nf li//v IIliimI lilii illilkc pdlieills feel Ortl'Ch Sind 
jins^N) induce VLiinihiiL' lit kiiO nsKOfill Trended by ihc- 

author, 1 


* Vl| li;^ i:iii -L'.l Fx>d\ should he I lie LoiSiiJslL'IIC} til whofle- 

fi.l mill lii ?nsurv l'u.*) passUg£ du^Ali the lubes. Mftfl 
1 1 iiriril kunj-'i rc^uiiL" ui large amount cl witter .idJed to 
ih^n 


AIL ilk: dk-Ls in T;ible lb.I nikd Fag. l&A art lawEfilrated 
.Mid t-:isiK digested . This is imporLuru brciLUxe ironraisl «Jog 
-hkL &11 food whicit liquidised becomes hulk hmidng. ix i 61 c 
-m Klimt l vi 11 Li id rood tJksil needs to he fed to leach the 

piiiiotifi- dully litociikirk (kcal | requirement is enormous 

iiiul iTiiEiimt physically be administered o*cr *1 24-h.Qur 
l xt iod w 11 huii 1 the risk oF vomiting 
T.Ik cmerosHHiH tubes are kst frequently placed and due 
in Midi |iosilio*t 1 d uodemmi nr jejunum) predtigebLcd jjtkI 
very simple mnritioniil art ils must be delivered I simple 
i-ULdrs, amino aekl eompl>:Jitid cmuklkd FiilvT 1 1 nnnn-nl 
fpdd is supplied -evere digestive iract eompiicolicHi' 1 - will 

il I tv-'. 


Calculation oi kilocalorie requirements 

Tins should be Lamed oul for all! lube-fed patients The 
bade energy requirement 1 lil-Rd F measured m mrtabolisu- 
hle Lcal.'day (see Chapier 4. Nutrition) and culouLsUons 
depend on the patient’s bodywcighl (in kg.i: 

■ Pali rata nvet ^ kg III |{ q* x (xxlyivcigbi + 70. 

■ Patients muter £ leg HhW W x hodyweigiii. 

Faking lIiscmsl frcLQK into the etikulfl Lion: 

NKK X dise;i-c hiel-ur — keiil requirement 

The fncions are 

* Cage resL: 1.2. 

* Surgery truiunaj 1.1 

* Multiple surgery: l.i 

* ScfMts L-jiietr-.l .7. 

* Burns: ] .ft. 


Tabla 16.1 FoodfS suilaJbte For tubs (coding 

F<mk1 

Mifiutaciurv 

Conce«ilraAQO 

VdirduB: 

»crjdi5Kj fennod food 

HiIh tL-d 

Waltham CwwakMcanl Snipan d^ii 

Eukflrtjba High Ca^ria dt!l 

1 Ilia A/a 

Lquivhe 

Liqud carrplolc rands 


CanvalciJKHinl supparl 

Wall ham Fold! 

AmakJs 



Ili- I4-.4 I >chi-. .j>jikhk' for tub: Issie iny 


Geriatric nursing 

Geriatric nuarang involves nurting ihc ageing amronl in (will 
health and diwus?. Geri-ilnc palieitl - rousl he irculcwl whh 
extra mv. for whiilqrar reason they arc adtniuud I hey are 
h*A :i hlu lo ikLiI pi H> L'lungL 1 and tlitovlt frum mediLsd ur 
surjlicili mlLTl'erfm.-e m»re s|c™Is i\m caih S yvar* Ml LI prl\ 
age, allow 14 hmiis liiBgjer m nTinwk 

The lix) I" nurstng ihc gcTi^lric patient is g^nl inform;! 
linn lhrMory_ nscdicaLNUii. Stic prnviainn nF wiirilj t-nwn 
hlunkel. cte.'k cnmlorl [soft bedding), the correct type cY 
f< l <xi and m adequate source *>F wutet. 

The chrnijJBi of old age on tv phyvicat nr menial iTabfc 
16.21 Man) of the meniul alleralmns arc rein ted t«; pbydeal 
change, e.g, diAorkniation is made w or>e when tlie patknl is 
blind or deaf Ageing dinnges and the accumulation of any 
injuries the putienl may have sutitaloed renull in a loss of 
Functional reserve, i e. oigji n-s nf itie body bcctatte less 


Teb^e 16.2 Phyawaei and mental changes in ganalnc 
animals 

Physrf.nl 

Wpntfll 

Gieyfijji Qt muHlfr. tit. 

Lawtirtfd resparae M EIitu' 

□! If® skin 

Less aisiclnkln 

Coarse codi 

FusS-y fltKHJI *i>Od 

Lm 6 cl mimnMhmt 

Mixe 1 Holy tu devSMQfp (cod 

loss oi sr^nrri-ia and sfreugti 

i>*ertefer>ses 

Waaioenina <>r tone 

Laaa -nlereswd rn acbvily 

IvNerad ^rBixw to change 

Lees otodteni 

Loss ■of Sljgsl 

Loss hearing 

Poo*- Utterance ro ta<x 0 ! &u*d 

rilnkw 

impaired lemperature 

rflgi.Iftlnn 

ArUirrti& find joMvfe sdlfnass 

H.ghnr sjjsr.npli'nilly Ig ir/orlion 

Deorentalicm 
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capable of dealing with extra dermimls plnccd on them for 
repair -of lissue, assimilation Lhi'-nih^mc^. etc. 


Disease 

< hirngi-i diK lo diseiise must be carefully disci iignishe-da finm 
lluw of old age. ullhough disease can baccroe more; obvinu* 
or sifted u paSiem more rapidly fliers they tai-ome old. V*tv 
lew fitefc, elderly paiienli suffer from a single dhase. Mu iky 
Gocditkmfl are subtle and multiple. Commonly fimnd disor¬ 
ders of geriairie animals include: 

* Clnoer . 

* f 'hronN; renal disease. 

* Cardiac diwusc (cardiomyopathy). 

* Osteoarthrilis Idcgeneradve joint disease - DJDj. 

■ Calaracts. 

■ I'JenUl disease. 

■ ConsLiparion. 

■ Inconlincfice I see bdow)i 

Apparent incufllint'iux' is mil always due lo j torn] inabjl 
iLy to control micturatkMi hut raiher where pui-ionis lone 
bhldklet muscle sphincsei tone. Tikis may result m "leaking" 
of urine daring sleep, relaxation or long pmctfU of confine 
mens These patients cannot he left alone fur Ilhlu. peri ixls 
wiihuui ihe nppnrlunity to urinate. They urinate in ihe 
heats# nr while asleep and may appear incontinent to their 

owirere. 


Nursing considerations 

hlksure tlial Lhc patient-i history i > kncKwn. This includes any 
currem l real menu the poderruil fond «ind condition* they 
suffer from. Remember ilui they may be suifermjc imm 
discuses other chan Lhose for whic h they have been admitted 
Spedlk conditions are dealt with in Chapter 17 i Medical 
Disorders and Their Nursing). The following points ure gen- 
cral guidelines. 


Drugs 

All piSH'nh should be weighed, however, il is purtkularEy 
impsxianl lo weigh lhc gen-iilm; piilienl so that accurate 
drug dtac nlntnim* can he made, Drug dosage i* the 
vtficriii^ry surgeon's responsibility bill anaesthelic drugs 
may well be prepared by nursing staff and accurate eafrula- 
lion* are sssenlia! Young patients may have theeupu&ily Lo 
surme mild mcdieii I ion nv^rdnsjige; giTiaCrifs mny nut, 


Feeding 

Geriatric patients generally need fewer calorics but amply 
feeding them less can result m j j owe red intake of protein, 
vitamins and minerals. 


DieLary corukkrarioti^ m the absence of any discus 
include* a. highly lIui^si jbk u well-balanced propik-ury 
food. There are many uvariubfe and some comjxuiics pro¬ 
duce diets -^KeiiLCiilly fnnmlflUed for the older dog. Cxi* 
lend to stay active fur kinder jytd special diets -ore less avail¬ 
able. To -avoid digestive upsets* any changes in did should 
be introduced gradually, lack of imereti in food is rarely 
due Lo true aiirortsiu in ihs previously appeUint hospitalised 
geriatrie patient. Ed is more likely that Ihe patient is offered 
different food, finds ike antnuui offered Urn great, has den ted 

in standing when 

eating. 


disease resulting in pain nr 1i.is dilhcully 


Obesity 

I his ik common in Ihe geriatric p-iiimi ai id niamijafrnerU is 
yiehwved through client education. EmpbflM# to the owmers 
Ihut excess weight is poLemially in ihyir pel. estrj 

strum being placed on the heart, kidneys, Hu« and muscuki- 
skefei.il I system in obese pfltieals. This may hrilp in persuade 
Owners their pet would be happier and heuHh^r if -ji lost 
w-eighl. Give litem target weights, being careful in dwek all 
dials with a veterinary surgeon thereby ensuring Lmareascd 
erereisa (if possible) and die* changes mu not umira* 
indical«s:l. 


Fluid balance (water and urine) 


wAtiumb 

0^ npl r-eainct water irilLikti in Lhe geriatric pa?ien.1 
unless they smiling, 

This is particularly important in relation lo Ihe 

withdrawal of fluids prior lo surgery. 


No putiern shuiild he dcprivud of Wilcr fur more Ihitn un 
hour before indueiiun uf #A#Mh#sig. Wm^r dcK^ m*t need 
to he withdrawn iln: ikiglu before; ill in cun he csiremely 
dangerous. Younger patients will tuk!rmc the msuli, bill 
geriaLrie pLiiieriis can tx- puslu:d livlt iIil lin£ ^livujLng 
line Ot rcsii.ll LOil:! p IUJI iIh: mad iii;lv w^II suffer prrep^riihfe 
damage to renal funeiion slim will only he miELoeahfe wweks 
later. 

Il lhc amounL or water being cunsunted by u. ^LTintrii: lx in 
douN. Oien measuring fluid intake may he (aepsutary i<> 
ensure adequate quantises are being provided. L'riiic output 
will indfeire adequate fluid provision and this boo can he 
m«isgred HVc i neinbcr thflt many tkkrty pHinte will he 
Hifferini ITom v-flakuis degrees of renal compromise and 
may driuk iind mi mile in excess of normal calculated 
vtfiniTKs (2 ml kp day mine. W tn'i ml kg day maintenance 
iluicM. |if -vornitHi® ^ pre»nl, ensure lhat intravHunt& fluids 
are udminisreredl. <>b^rne urine for normal colour and pus- 

SiLjjjl” (i-.e- no slrwimng). 
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MecftariAss/ a/itf functional disorders 


I "alien h sulTfliing from mechanical or flinci-icMLil disorders 
jil: u Min I tv .Kfrniiieil for MiTginil Donwlion of ihu condition 
I Jiulaiy m-iiLiisemenl is usually simple. 


Foreign bodies 

I nucl I-, jSWKTlilly withlvdd vi fl I i I BUIge I j, luis Ivon earned 

hpui 31 vuier induces vomlliDg. ii Lou shcmld he withheld 
Tmei replaced h> inEiuvcnoat fluids Viow v-umjiirig paikuK 
have ’.EMicdcfrec of deft) tlr,irion and in iIilsc ea^es an in l ra¬ 
venous drip is &ct up Lo provide fluid. 

The mnlitoduction of food jtrul water alter surgery will 
wy in. ejii'/h individual ease ul the- following ate h:w 

guidelines. 

In 5MjRie cases, noiliing w ill be-allowed In mouth for 24 4.s 
huurv Inlnivnuiifti fluid Itwrapj uvume continue u> supply 
calcufitcd dujlv rEquircmenla. I'ecding during ibis lime 
4 hhiU nm k™ neglected and hopefully -.vine fomi of en iei.il 
leveling will he ..ivj ilu hie. e.g. gastrostumy In Ik cite IiS.^j 
miw>CHJMipfcjg!eud lube (Rll. IOj or jejumisturny luht 1 1 star- 
jpcally placed infect the small intestine). 

Tube I ceding allow* lie surgical ute u dunce in heal 
wJnivI siiII prpv sding a route for nuiriiiojii, which is cs^e-mial 
In rapid recovery* 

If fluids hv mouth lire olhrotiL. inilisi.ll> offer small 
jEiunuLK lYcq ucnlly (50 I TO ml every hour). If these are 
Hot vmihiIolI. i tiL- ii the jmrr.ini*- c.m he rner-eugHf over I he 
iicxi K liaurv luiiMvencsiv fluids nun he continued during 
iIds fink! .is lisEii I Him1 reqirircnwnJb will not he adiicvcd 
ihiliatly. 

fieLntrnducli^n of f«d begins once fluids are retained 
usually lfvlt 24 72 hours, I ikhI. nfl'quj will vjfy a-iuSh 
il will ht! :i bland ijiet nf snf[ Miiall ehlltlks of IHCtSiE food, 

ilUtkand often, Liquidised fcknl may testified in 

mu no iru sos, e.g iTi ihc nunmimnenl of pyloric: stenosis 
Hliind (Viuds iiil Iqd? ehlelcun. fish *>r 1 HMOTOTUllfy pre¬ 
pared Joe|, 

f ‘if patients alter intestinal surgery (*-n nn.--. Iinm up* 

Liiter'iihhim !< -shiMilil Ik'^iii imniL'iCialrli nflrr roknorn. friMii 
niiiiL'vrliL'sij. lliJs hi*l|is Em pnc-^oiU in1-.-siait.il sin-vis. 


Megaoesophagus 

Palknli wilh mc!gj<ieS«Ei|lhu.gus nruiLioiLilc ralhcr Ik.in 
VvMfcflii fc-nud JvvnriKs lodged in lIilt nuMipkiiuu-. era mill Ivv 
j vLrkfm ur id rm wine, w rhac uciJy a km iced amuuni of 
food madia the floraach . 

Did arc mu^ia^uDenl levcn jflcr sdirgcry. if periomiL-dji 
Will involve VjiyiiLe degfLL^ uf Liquidis'd senii-SCdid loud 
led from u keiuJil (Hg Ihjj f -jeduig fmm a height helps 
I.* pi even I reguru.iDUon .md I lie pi^vihle devdi ipindl I of 
4S pi rail LI II pn-'L'UEiiuji i>L eravitv helps the pj.ssage of fund 

tO Ilk! PaSMi.ue li 3" tVkkf call alio he aided niier 

feeding by gcmJeeu^upuee whilsJ ihe pjlinii is in an upiiehi 

posaiiuti iImx- p.. 4I2|>. 



I If. Hi.5 I'll I irrTil iNi n ii:-.-.ii p-j i|i .;:ii«. heilT^ fix! fmm lahlchrri .‘II If 

iiJ p.Ms:i&fL- i'll |4iiV!l in die suknaeli, 


Metabolic disorders 


Pbticncs Lhul vcmiit due to metabolic disLudeis are fcraerally 
more clmlknging In the aujic. If vomjtrng fias been prti- 
longed. 1h.ey will be -defiivdiarcd and require HuhJ ibeiupy 
in comhiiulion with oilier ireoiineni. I'lie pcrLc-miage! .if 
dchydraiion can he eslimuted dink-ally i l.ihle 16.4), 

11 «s pkciMni for Ihe patient to have inoiss coiIuei wuu-I 
wiped around ihe niuenos membranes of Lhe mouch, opt- 
eialfv if w.Ltei- Kii% been wilhdruwipL This not nnlv freshens 
(lie mouth hut qlw rtrtiovTs excess tiliva. 

If will er is no! vomited^ on I elevlrolyte fluids may he 
Useful ((Chapter 72 dp sen sky fluid tber-upy). 

AracienbeLie dhigs. sui-'h ii^ m-'iadoprimiik. are frcquenlK 
pjtrscr ibext, I hey mud be ad minis Lured by intravenous 
iidhimisLcaliun a ■■ per us es usiuiIU ennl nti rulic-l1c*l in I hcse 
paricnis. For euiilimious efleet. lhe *.elcnn.irv syignnfi msi) 
request dings Co Ik placed an Bile drip llubd. 

^ lleai VomstLO|j ceusCs, ivaler and llieri fuod v'aii K- ri:iu- 

trodueed. 


Reirtiroduction of food 

l he Inliuwiujl is j general guide for I lie reinln tduelii in ol 
food LO a pa lien l that lias bfien Vnrmime 11 assumes I ha I 
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400 Genera/ nusing 


1 4.i Whilst grooming. check fur any urea af eipe- 

cully if the patient id nc^nlMivt. IXttefffiflTyi irJip (twir 

BW-jy flLit'll these afea*. 

(5) Jl is bfcU to dip- Ju*u V-ily GHItftfflinslUtl areas, l ! s[Tcvi:l| 1 v' 

if further cemianiilBatUia U geisected (e,|. under dhui- 

l iauv Luhchl. S'.nsuti! I hat l'Iilmi I pernikunn has been 

gives. While petnslciiftt jelly can be applied around 

lIilsc areas alter clipping, preventing mhviicsj-; and ttv 

make L'luaning easier. Httlt sii 1 alto barrier him iprip 
(like a pl&Mic ikink e.g. Cavilou (3M), that can be used 
in protect skin surfaces from unm; and lucaJ scalding. 
M CuRS generally keep ihemsdv^ very dean. If bathing is 
ilcccs^tv, wu? mild shampunh and avoid products 

•sued on coal iar (pbencJ is poLsofwiw to cal* - s 
t barter 1}, Regular frowning of hospitalised long- 
JLaired eats if le.-es^nliii L 

(Tji C ats with oral Ic'skira or dructuTcd j.dws are sm.ible In 
dean i hemal ves and regular cleaning of the lips.. chin 

and piiu-s will he - required, 




enema 



The choke of solution clepeiuk on (he purpose of the enema. 


Water 

Warm tap water is the preferred solution. Il is readily avatl- 
a We, rron-1os.iL and Lion-irritani. in additiim, ;inv cleaning 
of ihe perianal area is r&uomHy si raiulii forward. 


Liquid paraffin 

This is readily uv-Eipl^bli-k 1 -iin<J reasonably cheap, t 'leaning the 
pftlknl after (he enema can be diffimh. since liquid paraffin 
is oil*based 4innJ not water-soluble. The patient needs to he 
bathed wnh shampoo !o remove this substence. 


Enemaia 

An enema is ;i liquid subslanee pbiLtsl InLu Ihu reel uni and 
loIlhi of Ji pfllient. TlK enema is flirt mEeiidcd lo Hush cli Lo¬ 
me LcnLLCnih but tu distend I he tectum and distal cnlou 

gently, initialing normal expulsive reflexes. 

Reasons for performing an enema 

Emptying the rectum 

■ To relieve OoibslipyRiun or in Space Ion. 

* A:y preparaRu'ii for radiu^rjiphii.' studies. The colon .and 
rectum owrik abdominal structures and *Anll obscure 

them if they are rtfll emptied. 

* As part of u radiographic oontrait study. 

* To cnabk (he administration of d rugs. 

* In preparation for endoscopic examination. 


As a diagnostic aid 

Ehuriuivi sulphate envtnata. can be given ld outline Lhc rccRal 
mid eiduiMe walk Remember, however, that the patient 
needs io evacuate ilic barium after radiography - a quick 
retreat lli the mi .istde is iinvngly advised! 


Administering medication 

The colon hu a targe capacity for absorption. For Lhis rea¬ 
son it is a good route for the administration of soluble drugs 
.iIlI i'.mjl! |j. It is rarely usod iii veterinary medicine due to- Lack 

of puRieril COflpfrHlkHL 


Mineral oil 

TWs lufTers lire same disadvantages as liquid para Bin and is 
mure expensive. Mikwmvvt. oil-based lubslBEm axe an 
advantage when treating a constipated patient. The oil 
helps in soften and lubricate l be faecal musses and allows 
easier ^apulin of ihe bowel. 


Saline (phosphate enema} 

Th is li usually available as manufactured sachete with pirns- 
phuEe included. TlhL-y promote defteation by being usniiiti- 
vully Klive, promoting water retention in the colon. These 
cncnBla ahmld be iiwl wiih cure in Email (bekw 15 k$)and 
young patiente bccau^ Rhcir ereeaaivc use tan result in 
unwanted absorption of certain icro resulting in system 
Smidly. 


Ready-to-u&e mini enemata 

A propridiEy hrand of minial are enema is introduced inlo 
the ittluna by an attached nmafc H \% extremely useful in 
tills, ihv ppopedtire being ms more slrexvlul than using a 
renal 1 bermcnneler, 


Gastrointestinal cleaning agents 

One such agent is KJean Prep. 

Thcw are buatlvea raLhcr (h^n cnemaia but can be used 
lor bowel clearance lor all the ame indicaRions. These 
agenti are given per os and defecation occurs rapidly alter 
adminislration Slomach tubing may be required to admin¬ 
ister Lhe Fluid as they ure hwond for the human nuxkeL 
and dogs are usually unwilling lo drink ihem, 
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Fhe mpcurntjenf pffie/if 411 


ggiW Oil* la;ii” ill lilt ]>i_Ti;tri;Li jiiLiJ iiilu. IkiiiimLiJ u.% 

■.IHIckh ,1* 5 >: v -.mM'.' -iI Lyr ll>iU ;i mmiltinn s-iCyis is £sIrcmubs 

impawn 


Decubitus ulcers and urine scalding 
Prevention 

It is hrll..T Lu prc^Li:! &*>lh diX'Ubal lis uk-u z (I'sj. r IlS.fJ'l lieicI 
lining ■>u-iii 5 iii l", r.ilhu'i ( 3 i.ui I mil Nu’eii uflirr iIk';i hsivir 

occurred- 


■ The um; ofsirfk bedding friili uIraarbabic blanket* (e.g. 
l Vetbcd’i. tagpthef Vi ich regular tuniin.a of die juilicnl 
(every 4 hoursj_ will help I o lessen ita- occurrence of sores. 

■ Bm) pravnincincci .ire mnsl likely U> seller itf-g. elbow ^ 
■i n ii jstfiiul W i jijEvfr. f hcs4 arai* can be piidkkd wrl h Inuni 
rings from the Inp ©f tablet pol> 11 IGJliJ or the 
p.itienl cun ta encouraged In he lalerally far shnrt periods 
In hiilimce betweert tatmi! and sternal rwunibency nwd* 

lu hr fmirttS m “Hvpysifilk PiwynwnhO. 

■ Milf»agc is benelitLil and call be performed while the 
patient is renmibtinfti 


Sling* lit Tiiise patient for lunger peruxU used in the 
US and at laruer velerinary esUhtishnienls in the UK 

(Ris, !A.m 

t ulheten nation 4 iifdw^[ 1 mK or repeated} enubte* bkidddr 
dnrlnage m ihom willing: OMwhvwe uvEhted wn Iking it- 

s.'SMmli.iS (p prosade np[K>rlini!lies li>r ypniihcsni. 

WiiEuTbnL^ may h* u*diil bui arc rarel) ii^d m (he UK 


Atenapemenf 

Ans pLitu'nis iAhii.ii ;i.re dirlied by urine should he checked 
for i he pf-swiacc e»r urine wiH* rhej begin us innocent* 
InokuiL' red piii.diL 1 -. and. i\ treuied -il ihi-t stagce. ure very 
easily managed I here i* mv \i\cuw Inr them gelling worse 
if nulsiib|£ care is Lukq u;ilc. 







He. I4t IhMulutiifc n*.i■ i i hi i -k -ken .ivcilyirig ihc iftmir. 



Hg. li.19 1‘jdJnp rumy promi‘Ki~>£fri wiiii Crwui iiui twin i > pr™rn 
nxiirnrae of dfccwbilm ukrrs 


Urine scalding is relieved by; 

* Regular waWhifiu with a nnLd unhsupiiL !%h;m*ipi.3Li i-c.u 
dilute L^i'lorhcxiditke gbconuli: or puvijdatiEHtodlnujL 
Both naust be rinsed olT ihutmighly. 

■ (lipping off hair and line uppliL-jlksti of ^^iLlung: luuhrig 
or burriet ereums. 

w Catheteri-s(.ioji. litis ri no longer ouusidcred gikkl pi no 
liechy sonic clinicikins. SimpL- umiL- nujugmiu-sii m %ulli- 

defl L, urateiS I he puLienLi LLUkliLii.i'lt e^prtHSily requires 

LaCheterisution. (See aafniitiL reuaidiitg OEinipIkrulinriui o| 
indwelling calhMen.) 

DcCUbilUfi Ulcers JBt I'iU OlOre SCriOUS and c;m l>»: liJtlrc- 

niely diUheult to resolve. 

TrcjimL-nl:, 

1 1 1 Clip 4hc area at-ound the som 



fit. 1411 Wbeekd “lolul rappnft 1 aiJkinj fiflivie fei#U| umI- ■ ■ 

c»l 1 hirj>xr pjiiiinm aiuI. cn.itik'elkiine -pk^K.i! ihtf up? wii|i Ehe patknl 
in ■ nuriTuI ujLLin^ p.isiiiua. i :| tw unmirv cfHhc-ier Ul ihn IIeWc hit 
Keen cfaiTipctJ during itkUhui U> prrwut hieh-llnUi 1 4 limit *a liir^l Ihc 
ceflcrlji.iii Ki^ i> suiix'i&dihi jhiisg chi; fil.uL1.-al 
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41 2 General nursing 


<2|i Chin with u mild antiseptic solution fe.g. dilute 
povidoneiodine or chlorboidinc gluconate). 

4 3 |i Dry thoroughly. 

(4) Apply an appropriate cream or protective barrier film 
(c a g. Cavilcm; 3M ?. 

(5) [f it is summer, and Ihc position ©r the ulcer allows, 
cover with u dressing, to prevent By strike and contam¬ 
ination. 

£64 [f on lower limb consider bandage use. 



Hypostatic pneumonia 

HypiisLiLie pneumonia is caused by the pouting of blood 
mulI a L-orts^flUnni decrease in viability of the dependent 
lung. Il is naire likely Lu occur m an old. *»ek ;nl.d debilitated 

Mniiiial iJi.il Iims been in lateral recumbency fora long per¬ 
iod- Turning the patient al least every 4 hours - 24 hours, a 
day - Is essential nursing. Encourage sternal recumbency by 
using sandbags, water sand-fUled eontuinejs or X-ray 
cradle* and remember to support the bead. 

Regular t-iHj|Ui|:i' (the external impact massage of ihc 
ihunaa. with cupped hands) 4 5 Limes dally for 5 minutes 
will smprovL" thoracic eiKiibidoci; by promoting coughing 
it mIsli aids itnuvnl of secretions that build up in the bron- 
ehial tree. Cheek with a veterinary uurueon before using 
eiiupH^u lu ensure ih.n there are no oofliraindiculion* ^uch 
as fractured ribs. 



If hypostatic pneumonia with a secondary infection is 
present, continue all the above guidelines For prwevilioit. 
In addition, treatment le.g. antibiotics) will probably be 
prescribed. 

Signs of hypostatic pneumonia iirr 

* FasL.'frequent shallow breathing. 

* Increased rafrinUtdiy dfori. 

* Moist noises when bmibinf. pussibJy even gurgling. 

* Depressed attitude 

If you suspect hypeisLMtiL- pneuiuoma. inform a veterinary 
surgeon irrmedhiMy; Auscultation of the lung Melds and 
radiography may hi? recurred to confirm the diagnosis. 


Passive physiotherapy 

Phytic therapy helps u? main laid and bpoR peripheral 
circulation. It is uf benefit lo all reeumhent patents* even 
if only lor I he imJtu human contact acid jillenlmn. 

Massage 

This is feuikmkity useful for Ihc limbs, Massage from. Ihc 
lots towards ihe body in encourage venous return to llic 

heart. 

Supported exercise 

Tmv'tU walking is Ihe ttkmI cwimcm <an*l (heOpttl) m£tit©dr 
Make Su.fi: that a-:!|uatL stall Mre avaalabL', as bnth tliir 
p.il il'iiI acid llta slalT mem her can be injured if the yci I icai I 
is heavy. 

Hydrotherapy 

Swimming is very useful physiotherapy for dojjH feats pen- 

er.dly do nol appreeialc it!), Small 1 1lnun can he- vwuin in 
large sinks and Naths in the hospital; larger patients need 
pnuli. Swimming enables patients to move cfiirir limbs freely 
WiLhoul weigh I ^hearing forCftt. 

t heel the tempera I uru of the water hefure immersing! the 
pa lien L. i'iWTsftmt support and c > burrvabort ate essential IO 
prevent panic and possible drowning. 

Passive joint movement 

Manually moving joints whltiii llieir nornkdl range helps lu 
present stillness and improve* circulation. 

Coup age 

As previously described. 

Body temperature 

Recumbent patients expend very little energy: dwefon heat 
production. is lower than normal. Body lem peru lure may fall 
to a subnormal level. Blankets to cover ihc patient may he 
sufficient. Other heating methods include; 

* Vderuttfliy duvet -type covers with relative flllang. 

■ Vcte-ri wiry instant heal pads, which. should b t w-rapgMd 
initially: when oClmtink they heal to 52*'C- 

■ Hot-water bottles, Which should he wrapped Lu prevent 
burning of Ihe palieni. 

■ Heated watefbed* use only if Lbe patient is very dcbsLi- 
liited and will noi bate or scniich. They are expensive 
pieces of equapmeni in rep in ce if punctured. 
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414 nurSirttf 


bladder | I lydropnipulsimL l: an by used Lli relies e ;i pur- 
Ii;lI Muck-age in. ;in e'mir'riwnHry silUUttort, It is nearly 
always followed hy siiTgery te-S- cystetoniy or lErelhmcl- 
wfiyk 

• To m;i minim a putend urethra: 

In milk Clls suffering from feline Ichaut urinary 
iratf disease (FLUTD) - a catheter may 1« placed 
to maintain bhddcr drainage whilst tmUtient or 
dieWy ftindagtmtni is initiated.; catheter placfr 
men l also allow Awtunj of lhe bladder wiih wlu^ 
Lions which nay dissolve struvite nyriili fc.g 
WaJpok’s folnlion, a9lhfrugh lliit is an older Ecch- 
nique which is now nudy used), 

when dynnitt or anuria is prevent hue Wfi'ery is 

delayed due BO the palknl haing in ii r*N?r condi¬ 
tion Ibrnujecy (eg, raised Mood urea levels, elec- 
tnriylc imbalance. ett,), 

* To monitor urine oiUpul: 

- Where ii pKient with renal coniproiiLK is cm large 
volumes of intrawnwu fluid* 

If Ok pjuKni is in intensive an 

After renal surgery to ensure adequate production 
ol‘ urine. 

NIB, Minimum urine output = 1-2 ml/ha bvdj- 

Treijihl/lwuir. 

■ IniLmihiL'ljoia nl dreys. 


Complications associated with catheterisation 

c^^iupk'caLioiis w ImUl might arise include infective cysciiis. 
reactive eyiMEk, urethral damage, failure to cjlhcterisc the 
urethra, rcsMaiiLv by the patient blockage of indwelling 
efiLllh:i£fs or removal of indwdlirtg catlielai hy the patient. 
Reasons for these complication* are described below, and 
Table lti.fr outlines methods of preventing (hem and the 
fiction to be taken should they arise. 


Infection 

Urinary tract infection (UT 1 ) out eully he wusod by cathe¬ 
terisation hi' bacteria present in the urethra are pushed icuo 
the bladder by (he catheter In mM dfcWi sLi.ih.es the bac¬ 
teria are rapidly dummied and cause no furiJwf concern. 
The risk of infeeiton i§ increased when: 

■ The bladder it IrniunaEned. 

■ A preputial or vaginal disc harts e is present. 

■ Indwelling calheierv are uml or repeated calhaboiioatiodi 
is curried out. 

■ The pal lent Ls iminuimsupprcssod. i.c. its KTiunaunpG system 

pt nmproffllwl In mhvlc way and the body”* natural 
defences are rest operating cvnctly. 


Cystitis after catheterisation 

This is assoeiated with indwelling dilutees. Ii is rarely seen 

otherwise. unless repealed eiiilk.-tcn-iatM.-iri has been earned 

out. 


Urethral damage 

This i* most likely lo occur in ilu nub dog, due to the 
ischial curve of Lhe ufcitua unr epithelial damage is 
inevitable as the catheter is poised around ike carve. (This 
is why a small amount of Mood may he present m the tip of 
the catheter on ronovil from, the urethra, be gentle!) 

Urethral damage in the bitch is usually due to excess force 
bang used lo advance the eaLhcier into the bladder. 


The increase in rebalance of organisms to antibiotic 
treatment & wei d ecu melted. Therefore prophylactic 
antibiotic cover for catheterisation (especially where 
indwelling catheters are m place) is less acceptable 
Ihan in lhe past. As a result many eslpbitshmenls 
support a reluctance to place indwelling catheters, 
preferring to use frequent visits outside or bladder 
expression. 


F^(Sure to catftet&nse the. urelhrs 

Failure to cHheLmsc the urethra may wcur m lhe hitch if 
the URthnl orifice h paad and the catheter nnnot hi? 

advsiTvred bctiiiwv- it mvvis the t^cbeterirtbon of 

the PCrvas is ;i nire «:x? 4 :uErrtrrw:M and is l-;lsi!v idcmUiiL'd: 

■ liy vBusxinu I he HiTulliral orifiL~u willi a lighted xpticLlJlini. 

■ Ikviiusij imj unriL r clems ihnuiyh Lh l irjilcSiek-r hVI 1 (iota 

lluil Lr3lhc?U.'r* Luri ha pLiuad am'rCvtLy arid stilt jioL pen- 

d \*lh uririL", dm: lu ejihtr an empty frkddcr or ;in obstfuo 
min to urine flow (eg cnees*iva lubricant bkKking the 
druiihajju IhuLesk 

Patient resistance 

This is common in bitchc*. queon* and tomcats, Soda I inn or 
general dnacscheski may be required. 

Blockage of Indwelling catheters 

Urine will teii^r to flow lYom thttatheicr. Flushing of cathe¬ 
ters ill. regular InDcrvub <2 .1 limes par day) ii advisable. 
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Tables 16.6 Coffliftlital tong associated with caihelerisalion 




Prevention 


Action 


Inloclran 


Use wily new or re-eLerilfe&d catheter* 

Use sterile $ovos to hands cair^@1e*ns or omptoy the 
na touch' tochnhpjB deserted tor dog 
calhfiioiisateri. 

Use seerle lubricants. 

Clean penis or vtfva Iraraigrty bflhn 
Gaitetofisason. clip surrounding haJr ri msHJV 
Caitelerissocn should fee earned oul a dean 
mtoomint mol in toe paheni'g iwimai, 

Ensure toa* aysterric arTdbtoO» are presented 
by toe feiefinaiy B M flMfL 
A single (bng-adingO tess mary tw sufficient alter 
u'ii one &aihsLeri3«ion of a healthy patient 
PotAflu with indhieHInq calhelefs eheuti f&Mwe 
aysiefflic antifrolpes whist catheter-sed and continue 
ihe course for 5-10 days alter removal 


ft irrli^bgn rmimns evirtcnl Irn-alirwsrfl wife cmsifl al 
^mic antiCicficr. and in some cases, soluble 
enlibolics ^nsned dinotfly into Iho bladder 


Cyswft sher 

talhfltenga’yjn 


r 5i R-n I In in I reduction ar I ha calheler - na taros 
shojkl be- necessary 

Lfso al lubficants is bend tea - I hey hrip to 
kmrt lho epithelial damage to the urolhral 
mucosa, "hcnciiy reduertg n I lam malign 
Trauma is less Italy iF an eKperienced pSrsOn 
on th etc rises dcbdh&fed patients 


With hxhwilinj catheters there ft Inevitably some 
degree d cystitis- after nflUMflJ ol I he catheter if tt ft 

significant. 

* Encourage toe paiiem h> ncrease its Hud Mataa, 
either as water or fry adding wane* 1o the loofr 

* Walk the pwnt Ireguenily to aJtow umaiton. 
observe ootoui and amount of urine pund. 

ir c£tfti«erisaik>f , i d the cervix does occur, remove 
the oaiheiei end begin wih a new one. 


Fa* per* resistance 


ftlnrkagA d ind wetting 
Gathers 


Reac-m: hygiene and cleaning 

En&OLFflpge increased water intake flhia helps to 
mainiairi a oonfltfu&us llow ol urtna through toe 
-catoeurl 

If bags an art ached. check. ragmany to mm that 
wine is afre ro drain ireey 


Sedato or, m esdremo case*. an*nsltiRhsD the 

pgttohl. 

-- ■ ■ ■ 

Flush wto sierita sains or water. 


Unelhr# fUpnogf 


Nnvr-r use Faroe. 

Use .'iducuiik! iiAriCaili&n. 

If i«n abolnjclicn ar il If cutty occurs, step and inform 
n, r.mi:r member ol staff. 


IF Inuma cmaed iiy catheter aalian is inspected, a 

veterinary surgeon wll have ki decide whaL ruiUw 
aOtnn ft to be l ate ft. Minor IrSLrlia wil be treated 
wito a course ol anbbtolics. 


Failure to catoeleriae 
the u re iFire 
in toe bitch 


The only prevention Ib to gain a^pe^ence in WHto 
oatoetofftalion : which can only be achieved 
practise. The easiest way Twite uudenc nurse to 
appreciate Ite poeiLion ol Ite urethra* ixtltoe 
is toe use ol a lighted Bpeeulwn to provide 
viewed imrodUdion toe CBtoerar. 


Removal of indwelling catheters by patients 

Adequate lUiurin^ (tomcat, dog) Lind ilk: of 

Elizfiliethab eolJars stioukl paevaul catbeln removal by lIil- 

pKinkal. 


Types of urinary catheter 

Moat catheters (Table 16."?) manufacMrud Iot the veterinary 
DkBrfcjeL, arc supplied indmduilly^ double wrapfKd, with an 
inner nylon and outer paper or plastic akevc. The catheters 
are ready for use. having been slenhsed by either ethylene 
wtide sns ot jtamrwi nidia^mn Sitkone holey cnthelers 
entny rton^tefile arwi regnire rteriliaiawi hy auioclave w 


ediykne ts^ide. Mel.il bilcli catbcters my he aulodaved 
alihim^h they are now rarely in use. 

With (he exception ofsilkcmccalheters 1 which may be re- 
slErilHd in ihe iiutochvcji urinuy caihelers arc designed 
Ibr Mnuk: u-mj lkuIv. Tlue L'lciiriEUg und rc-u.^c uT Cifelhelens 
jOLllcr than sikeune Varieties| is nul rcLs^iiiiinemled . 


Dog catheters 

PfQStiC dog GSStl&t&rS These I save a rounded lip 
hehiiniJ which are two oval drainage hates (one al each 
side) (Fig. 16,12a). They are designed for single use in the 
male dog aitd car be used as indwelling cathelers. 
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Table 16.7 Types ol urinary calhetSf 


Type 

Spccicrj: 

geE 

Material 

Indwelling 

Sizes 

f«FG| 

Length 

|cm) 

Lucr 

titling 

Dog calbelor 

Dog 

Mate and female 

Raima grade nr nylon 

1 poly amide) 

fed bus can tic 
-adapted lo be 
nJwrHIng 

6-16 

50-60 

Yes 

Silcare Fn&sy 

Dos 

Mate and femnln 

Fieisfcite mndteai gteffa 
*/iNK>ng 

Yfls. 

5-16 

30arl4i5S 

kfe 

Tomans 

□Oft 

FMnJft 

PVC ipohwiyl chandc; 

Nn 

12 

43 

Ye® 

Foluy 

Dog 

Fnmnln 

TeUon-CMfed felw 

Ym 

a-ie 

30^-40 

kb 

Cal 

Cal 

Mate and female 

Revbfe gtaLk- Ol rlybn 

HO 

0 an d 4 

30-5 

v« 

JaCkson cal 
calhifter 

Carl 

[Mate and fa inn In 

Flftnhfi giwto erf nylon 

Yog 

3 and 4 

11 

Y» 

SHcone eafl 
ealfteter 

Cal 

Mate 

Medical grade aibeeua 

Yea 

3.5 

E2 

Y» 

Si ppery Sam 

Cal 

Mae 

PTFE (Tnflonl 

Yus 

3-3 5 

14 and 11 

Yea- 


calhclcr 


■ 


C hi ickyu [hi* l.ugvd liiulv gppnrpri&t# far putk'ni If 

lOll SITUlll j u^lhclLT is SINLU, Elle? lip of the C>1 11 l-:' I L" llUN 4! 

lenduiicy Lu 'Lialdi' in lhe uriflhriiJ epithelium jru! bynd. Thu. 
in;iy lilunc NijsmliLU.nl urethral Era Lima 

I lie ufdy uicLpliun \$ where Mil urethra in iiLLrruweiJ due 
Ifl a. pJ.ilini obstruction milIi ;lv cnkiruod prosLiLe, i?f _i 
alrictUK. In these uatvL-s. Lhcft in Hu option uMier eIiubi Eu 
iivL r a. LiilliLl'ji lHllL witulU ullidUiitr he Lou filial] lor Lhe 
palieiil. 

A ncclie'icL ■.ti'-.adva.iiLa l'l rtf Uuilu till Jill LuLhciL-is ill large 

IU'HliiIv LT iluii the patient is viinauLaied to uriuale when Mil 
eaBhel-er in inLreidueed inlo the ureElira. a rtai urine swill lluv. 

around thecatheter as. well us down the lumen. 

Many people prefer to use dog catheters- to catheterae 
fciieliLN. They have no curved lip bui are much lirmer. pro¬ 
viding nio>fL control for inhcrUm into the ureihral orifice, 
panivularly when digital catheteridalioei is used. This eiura 
rigidity fur oulmeighi she advantage of the curved tip of the 
TMfnan'A catheter (Fag. 16.12b). 

Fof&y Silicone GBthOt&T In design ihesc catheters 
(Fig. III. 12d) a re ex jelly die same as a sland-urd lutes bitch 
Foley, For dogs a longer lenglh bs obviously selected, The 
catheter is very flexible but despite this will advance up 
the curved male urethra Loco the bladder where lhe retain¬ 
ing balloon can be inflated. <hus creating on indwelling 
male dog catheter. Wire-guide stylets are arailibk that 
pass up Lhe centre of the calheler, to a wist in calheWr m- 
irodurtkon it required, SIEkoh ttiihrtert have (he -uldyil 
advantage of bring auEodavibk and thertfort car by re¬ 
used i.aTiis may make Lheir relatively high cost mm* autsp- 
EaWck It is Lhe microscopic "moothnevi’ of lhe medical 
grade silkone IhuL enables Lhcw ULlhelers Up be passed op 
lhe male urethra, Silicone is- inert and cum no mucosal 
irriLaLion. 

AD lubncunts are wmpiUihle waih ihes* eaLheiers. 


Bitch catheters 


Tie man 5 Catheter Designed for cal iLeterjiutLOrti of 
Lhe human mule, this eacheivrs (pig- I iS. 12h| hueuntt 
popular for use in the biich due to Ll>cir curved lip. TIlc 
moulded tip wan found Lo be advantageous when pla¬ 
cing il into Lhe urethral orifice. However, ihc rest of ihe 
catheter is so sofl and fle.xrbNr that the amount of 
conlrol over the lip is negligible. This makes placing Bhe 
catheter into ihc urethral orifice a very «.Iifliculi task. 
The excessive length of Ihc catheter is a farther ditad- 
vunlagc. 


Latex Foley indwelling bitch catheter Ft*y 

ttlbeters (Fig. 16.12c) iucorpOraBe iin onflalabk hulloon 
behind lhe drainage holes at the lip of lhe catheter, The 
b.ilkiiin is inflated lifter placemen I of lhe catheter into the 
bladder, ma kina ^ Jn indwelling CflliteteT. 

FoJej CHtheters lit prnduwd for thy human markel:. fail 
NEjatahk 1 si/Kt jtl aviiibibly lor use m rn lwC biHebys y\cypl 

very tiny puppie-i. They cuitului be lived in ltjEn &t Mil mak 
dog (unless in eoiijufkicLon vsiik a ureihrMlonay^ The hal- 

iLKMh ih ilfaflaLyd (imully wilh sLcrile water or saline) via a 

clkaiknefc built into the wal l of Lhecathdcr which ends in a 
side arm and a on e-way valve. Tire ca i he t ct is removed by 
deflating the balloon through ilie same side arm. The lute.\ 
coilieccrs musr t\ot t\- re-used: the balloon is weakened after 
use and Gfluntri be relied upon to function corrcclly if re¬ 
used, 

Laics Foley eui hirers iitc very fleNibk 1 his provides 
maximum patient ramfan but causes a problem w hen inlro- 
dueing them. Plaecmenl is achieved by the use of u rigid 
metal stykl or probe laid besjde the catbcter wiih <hc 
point secured in one of lhe dmin-iigy holes iM the catheter's 
tip (Fig 16.131. The style! is removyd one* lb* balloon is 
inflated. 
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(k-ll Tvpa bfcaihcier \*l ikijj; 4h) li^ntuk 1 *. u i Zaick. Foky: Mli Hliv-untf Fulky. i'rt v*L I'ft JuL'kicm cal: fpl Hlirane ceil: ibh Teflon c&i 


LuCcx Ftilcy v'EilhctL'is niusl ruil |vj luhnixilcd svil |i 

peiPofcuEJtebused oiittMLUt* or tubi'i^iiK, which will sfcmdiA|pc 

ilk . 9 LllcS rubber iIieiL eIil" hnlluuu m;sv huisl nn mrlnjtj.nn 
I liC uhs jhLC i'i .1 LliiM ii i1 l i jL 311 I hr. '.,1 iIi-jLlt rn:r. ceiuvc 
problems for Lolitmuu-LJ-, ciiSLlIknii ol unite. h-ul urir ,!, 1 i”-n| 

lection bugs w idi appropriate are av-jita hfc I'mpn 

medical feuppUcTs. 11 these Ixi^s tiimuchi be supplied, She 
cd.lhctcF inus .1 liave an adupioi placed hi 1 Il:i i Jnp bags 
can be used: for uninir cuJEccllom iMg. lb. 1-4*1?. I 'ril^s 1- 
3 itre drip hugs ore employed., frequent emptying v. lII be 



HU* 1*.1 3 CemKI pkvcinenE cif die s-l^lel in I lie lip of Lhe J-nley 
suthder Th,- tailUurci it. inflalmp cnrrtctly and iberefbK Ite cashciei 1 % 

l*-Jdy Ti-rf sis - 


required an mots! dogs. Ii would lx- unwise m lease a Lir^e 
dor^w iih only u I-l itre collection bejg aciadtcd uvcfiiieJLi. 



> iji. I U .14 1.11 S.JHM. -i metal IK- pfaMic, lo provide u Luer qmarnoc 1 nip frir 
iht l-i'iry L-iitrf^ti 1 ertafilir^ cmply drip-hip iLluehnnrt 1U* on I leu iu .11.-1 
nr in iilluu. hl.idil.-i 4lra1r-j.pL u-Uh a Lucr tide d 1 CEKbnii!iii vyriii^. 

1 hi Ihiny In prevent iWtMinu' *iis dnunucc ind tliifrehfflc -wiiliny nf lire 
puneiiE. uJ^rn a jjnnr ftillcetiwi liae k nnt in use ic|i 5ft ml r-i i^-iv-x- 

cippfiil wfiaiJC- 
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AuriSCOpe This » 41 nnnnjil au t ikCsk| jc h a ii d Ic :i Jld 
hght but the att-aehmeni used hmv ;l seedwii removed from 
its wslII (Fig. 16 1 5c). 

HQFTKbfTtSt00 $p&CU!\JfT) Mpnqjei s-va-inae packing 
cub are i dr ill rijud pfiMrirc spuL-nhi mad they are c h e j p. 
5i m ply mum Ont aMtOvt of iJ lc cover, file die edges 
smooth and use mifl eNtemaL Light senma (Fig. 16.1 Sd1_ 


Batteries and transformers 

Ensure chut ifresi* uni eLvLrie-jl.lv leslctl and working cor¬ 
rectly, Spare buueriei shftijLI always be in stock. 
Transbmen are usually uway from ilre vulva and do not 
require sterilisation, 


Three-way taps 

The*? are mviiluahle wlre-n drum mg bladders via. -j catheter. 
They avoid leakages by coot rolling urine flow whilst syi- 
ingfS ate irtnpLiisd. 

Catheter storage and checking 

Catheters should be stored an a dry cnvamnmcril and Lid 

IliM wi .-iihout any pressure on lop of tlre-m. Unless a suitably 
louy drawer is asLukihlc. urinary ciilheieis JLTft I Vs I lelt ill 
iheLr hus.es und r^ilioved lkilIv wheal required. 

All eulhvters have ;i slielf’life. afler which sLCrilil V is lid 
longer giunnlMd by Uhe Tnarmlxieiueer. Make tegular 
checks, especially if the panel ict 1 - ihk? nf ciiEheierii is infre¬ 
quent. 


Speculum bulbs 

These ore best stored separately :i> they break easily. T lies 
cannot be sterilised in the autoclave mid therefore need gas 
or, more realirtioiliy. rfmtikttl nerilbaiion. 


Sf yiets 

Stylets can be made or boafghC. Ensure that ilwy ate Long 
enough for easy use - they need to bs al least Ln n-ihirds ih* 
length of the longest Folty atkltf stocked. 

Stylets can be packed -and aulnlwesl Or cbtifri rally ster¬ 
ilised. 

Metal guide wires une supplied lor uwe with sJHmih* ffoleys 
— these Hire placed up the centre of the catheters and ilreee- 
fore need to K- longer chan the length nf ilu Foley. They cun 
he autoclaved. 


Uhne collection bags 

MinuEBCtuicd varieties oontc prepacked and sterile; they jtu 
designed for single iw, 

Previously used drip-bajes can be uved with a giving set 
a I CiKi'bed, Ensure that Lhe end of lhe giving wrL is thoroughly 
cleaned und chemically sterilised before being Jtiaehed to 
the urinary ealhcler. AlLach u screw alLachincrn IfHJiLe to 

the end of lhe giving sal during stihfage to keep il clean 
Ifum diisl and dirt. 


Bungs and spigots 

I'LisLic bun£> :iil' supplied in ifiullspack-- :eqairing Steiikw.- 

iirai nr individually packed sierde units. Chemical sterilisa¬ 
tion ti the only practical method for these bungs. Metal 
spigots can be a u toe I lived or placed in chemical sterilising 
solution until needed. 


Cleaning and sterilisation of catheters 

Practice policy regarding re-use of cathctera bs rarely the 
nurse's decision: however, lhe process of denning and ster¬ 
ilisation is time-consuming und is art recommended for 
urinary eathelers. Silicone cattic lers are lhe only viiricty 
marketed us uutodavabk. 



(11 Flush, with force, copious amounts of cold water 
through the catheter immediately after use. This is 
usually done with a syringe. Cold water prevents ch- 
gulation of any protein Lhat may he present. 

(2) Remove any blockage with a wire stylet and repeat step 

(]>- 

0) Wash the exterior and interior of the caLbcter with a 
mild dccergem. Rmsc ihorougbly, as in (I). 

(4) Check catheter for kinks, holes., etc. If any damage is 
found the ealhetcr .ifhu.tr be discarded. 

(3) Dry in a warm, dust-free atmosphere. 


Sterilisation 


Pack appropriately i autoclave bags or ethylene oxide j. 
Auiodaving is the best method for nylon catheters. The 
COSHH Rcy ulacions have made Lite use of ethylene oxide 
in most prucLices diflicult and expensive. There are no short 
cuts and therefore it is unlikely that any but the largest of 
veterinary estaWishments will continue Lo sterilise equip¬ 
ment by [this method on their own premises. 


Methods for urinary catheterisation 

Actual procedures for urinary catherertsatiLni of dugs, 
biLelies tthree methods), tomcats and queens are set oui in 
Table GO. Several general points apply to all method*. 
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Tablet T6.B Methods for urinary catheterisation 



Equipment 

Method 

Dog ceffretijri&alion 

Calhetsf 

1. Wash banns and p.ul gn rjlr/.ws 


Lubricant 

2. Clear prrpi.ee 


Swabs tor cLeaoirig 

3. Extrude penis; rf nat napunfimcefll gel an BSMtant to do th-S 


Syrnge to assist urine drainage 

PhfrhArtJed <Fig. 1i.l7> 


Three-way tap 0 required) 

4. Quart propuce 


Sample pol 

5. FlfisftOve catheter Irccn the outer wrap-png nng out a feeding 



alfrevL 1 Ircm Hie inner stonie packaging (Fig, 10 18). ‘This allows 


Unno bag or a dong 

easy feeding Dll the colder Iram the p^okagpng n|o the- 


Kdrvey d»sh 

u-eihrU lifting a no loach Iccnnq.ic 


JV ffaff catoefev is to be made 

Fry SiiCtifle- male Foley Catheter pJ.TCflmflrt, J nnd gudo wr$ up 


ftitarttygc 

Lhe iei^.er ol the catheter 


Sutwe meterat 

6 Lubricate tlie catheter ard insert "ho bp infia the yralhrs ijFig 


Zinc wide tape 

t0.17| 


Forsiiet™ male Foley catheters. 

t. Advance I ha catheter up the ureftira. F&esi stance may bv mex 


water HJflctonl to HI balloon 

ai the oft penis, where there a ;l tig he nnrmw ng gf the trpnra 


Oude w<re 

at the ischial arch arid area ef the prootalB g&snd it 1 enkir-gntf 


Syringe 

St&ady but gontle p-cssure snrukl gvnrcrynRi tilts resistance tl 
IPO caihelei camel be passed, rc- cvaUnte cji I hri In r si m 

3. IntLabe halben oncei bp ol catheter is in bidder it Kibcong 
mala Foley in use 

3. Proceed according In reason tor caitwierisubon teg dun 
Didder, collect sample. hydhi^pnaptieicri|i 

To provide Brl ifWWftllrtg dbg catheter from a jagtyamfeds 
ratheterf Fig. 16.19): 

1. Place iinc tape around catheter near Eo prepuce 

2. SlitCh CO prepuce-: Or 

3. Stick 10 prepuce 

No mar or these- cplkiee is deaf because dog catheters, are nql 

de^phfrd to b& indvto ting Beet to use sritcne nidwe-tirg muJc 



FcMy 

BNdi catrieMfisallon 

Speculum vwitli or without light 

1. Wadh Biand* end ptl an gievgs; 

Uemod I i 

source) 

2. Eiwum ftiu btcfi is in 41 slraighl dDrsnl reeumpent posriion 

Urethra viewed In -dorsal 

Ahfirralroe l£hl source il required 

with the nmd imLfl llcxcd and drawn Irxwnrd |Rg. 16 181, The 

feCufTtofiOy 

Cadheler 

l^ii needs ta be 1x1 dc central Ego 


Lubricant 

3. Clean vulva 


Swat* lu- cleaning 

4. Rc'-novc calhfltgr from di^nrATijp^ng and espr^e 1®j only 


GtovflS 

Pnjrn rlftor sleeve 


(fa Fotey Ctaft ftter itbotoQptoc&t 

&. H a f aley catheter is being used, insarl Iho styfot 


Stylet 

8. FIace lubricated speculum blades between Itin vnlvnJ bps as 


Sferita waterSaJife ® iiflate orff 

cauPd lv -AS pOS'sb*e DO avc«d trie clitoral lossa rjFig. liSi.2d;i 


Urn# Pag 

7 . H3M ■/e r r.n‘a , .V in» the vastibule and Eum hander cran at y 


Syringe 

(Fig. 18.20J 

8. Open Ht blades til Eha speculLni. The usOIhraJ ape ring will 
bfii viaiCla on the crunai siL'e Ol the vertucaly crrunted vestiUjc, 
app™imaieJy hai way t»lwa*fl ihe vulva ai>cl carra (F^. 

10.211 

& insert in* Bp ol th& cathaier inio the urerbraJ offc* IFigL 
10-211 Prpwihfl hindiimps. opMdntiy t^b slrai^Ttena me 
w^Ktira, makmg tt Bas*er to push lha catheter Into 11^ biadd** 

10 Proceed depending on reason fsrearhBreriflartion H a Foley 
cameter is being wad, rnitate balkren. withekaw Btylet. attscb 
b^g and place Elizabethan cobaf |Flg. 16.22) 


0ihch calhiilsfisaliofi As in Me I hoc ii 1 . Wash hands and pul an gloves 

Mnlhrxj £: Ganer ally arty Ones assistant a- 2 . Ensure Lai os well restrained 

Urethra viewed standing required 1 C earn vulva 

■4. Place apecuurr between valval lips anir advance-at a slighrl 
angle towards the saire. Ibe&n h-cviimlally iFig 16.21) 

i Open Utahn and flenlify urethral atflee. The wil be on the 
ventral floor ol the vealfeule 

6. Insert calhsterat a sightly vantraJ angle so-ae lo toltow fie 
Unction ol in urethra into the t edder 

7. Procwd as tor Method l 
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Table 16.fi (Conlinued) 




Equipment 

■Mhod 

Qilch citilic'i ansa lion 

Slcnle gloves 

1. Fkmlrair in pn.Tcrrcd pnilion, kalprad m Frlrunning (standing is 

Molhnn 3-: 

-Calhater 

generally ruisiur} 

Oigfcal 

Lubricant 

2. Scrub hards and pul on stern gtovns n an wipe r marnnr 


Swabs far cleaning 

3. Ash an Mutant !□ devir Iha vulva Igavnd pnown having 


CaltotfKin pals 

Storlp hiird55< 


iV .1 Fploy r$ frjtng pfrevtf 

4.. Ar.sisl.ini ipitfiw gutor wrapping from CBt?ie9BF and the 


uddrikmal rqupmonl is as ir 

ireiw paekflgp 0 la wiwed by th« iwrubbad person 


Mnlhcirt i 

5 Hakhng iha slonie pad o' the packagng. ptec« siylet rt 
necesssary 

e Lutmcala I!rs4 r.nger vt /lcn-bnt^p tiarMS 

7, Place Roger into v*Mtaute flrto IewI abrg ven&a sulaao tw 

a iiiinpb IFig 16.24) 

8. Plate nngfrr puSl cnaninJ Id Ihb raised araa. wtiioli is Bhe 
urethra Ddfice |Flg 16.24) 

g. NacarF] nmf and tingar dorsaiiy. d<jilauy gyide caffwtei. 
r-fliwd stighiry ventraiy las in Mamod 2f into she unrllwaf oriiioe 
Tha caiheter wfl run pasl ^he n^gartlp II Ihe ortftca is ^saed 

10 Prraed as for Mnd 1. 

Thfl digiiaJ method may foe dr’eufi or even liTpca&b^ in 



smaller breeds 

Twneal taJhetefSaaliors 

As *qt (tog caiheiefiseijori 

1 . Wash Manns and pl£ on glcvcss 

2. Hcslram p.ilnrt md have corrtral □! Iho ".nil 

3. Pull pubcnl s TimdirrKr. sicplly c’Tinally 

«i. Prapani feeding steeva as !cr Itie dag r.i’hijlnr and MArcale 

6. Whh one harm eririiiuea pfln.s by appiymg genre pressure 
anch skid rat the pnpggp wltn hi? Angens |Fig 16.2 5-1 

e. introduce csrtfotftor into Ihe ureihra genity 

7. Ccdnct Mq-pki or itoin bladder 

6 ft a ^Ghscn cetheter is being placed for ccfllin^jixiss 



drqjnflw, slrtch flange to prepuca 


Guestfi cathwensertton 
TN& ig renty earned cut but IS 
qurle eftrel gfilfaiw^lid ir requited 
(*g, ti?rocntr<iHl studies) 


As for dog cailteiefis-aiicr! 


1. HdaMl patent 

2; Wash hands aiuJ pul Dri gkwes 

3 Remove Outer wrapping arid Cut a Ibcdrig slami 
•1. Lufc*icAM lip Of catheter 

5 The MilWtef is placed befwHm the vulval Ipa and 'Mindy' 
intrcduC&d *nib Ihc urtflhra. Angle Iha calhnlpr vnrrf rally piecing 
l>“" lie pressure urfif Iha calhnlcr slips irrlD Ihe urethra 
6. The catheter is 1 -hjL designeri Id ba nrtwnllingi 


ftfcnfciA »VmP s' .Vn+n# .wv mi ifphlx iVirfrj. ffft: »7 •.‘iff f}JKiMJJVJff and PO tiY*S AT! feS&fr. fcf JftW tuilDOH iH'ViriK jVJOBrtWrtf .;lV .v FiJi^y ^’mW. #,< 

FM *!>■&! mOHli ttwty <*t ftv* 4pnew b stare caws? a JjcifKVi rat aAtfMir 


Piys/ca/ resfraj'rtf 

% 1 iksi piilii^iaiN will eiIJmh urinary L-.iiliv'icrisiilifin lender gcntk 
physical icsLrusin wilhuqi icmvIlicip: j . If niwcwuTy. i?bc a 
mwjh on -I dog. hitfuft lli.il 1 hr-.: piilicnl ifc Hi a cijfofarlaMc 
Will k 111JJ hciL'JlI. 

I Su^js .nid 4 'ul- L--.11I tv ic-Cr inncd m j M.iiidinc puHiEwn ur 

in Idlcnij leciirfLlx'nirv. 

■ 

EMtctics can he rcstriincd in (Inrsal rceuiii Ite-ncN (Tip 
16.16). 

Chemical restraint 
Sedation 

* : :iIL ly rt^Uin^J litiIus- |hy [WilKEll is aggressive L'lf 

VeI-% nch,pin 



Mb- LA. lb L Vi met Undlimh fnwii®n ftrtf llv uUrdducbim off m Foley 
c 1 1Sitrr j v.nil ihc pubfm in dnnuih ncvLriflhctivy 
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Ils IftJl Wkwtnferid ixiiimi wpilIi l-nki .jihvicr m pfci£<e .ind iiniu: 
LuftcLlkm Ujf n!!im i ln-.l iTH**- pwlitfli wifthfc U* r.isw? lief shc-id, 

I Hv it fore n>» fflitttiHlUfl wflnf KKW I 

* Hity-fi: nKisi biLu!!■.■- will ucixipi. eaihtcorisadira more read¬ 
ily H tightly uadaLcd, espei.'iiijly if durail rcuumbciiL'y is 

ofrky^i. il Sihuidiriy c.ilhgl msalirtn is hCfeC doiM? U-itlhOllI 
miatmn, firtiFTwi^ I Ik paiigqt leads in keep sicdng 

down whitli can be tiring I in (fc^ LL-witflaflt, 



I'ij*. 1*.M EhgJLiJ ralhrttT^I^'ii \ to i5cn-M, H i«i hhufckr. £' yuIm 
D: linger: £' r-aiwvl 410 ‘junrllir.r. • inliwl-. 

■ Cal: Litthcteii^rlicm ill'the tat is genera II v les.v stressful for 
j]| concerned if the cal is sedated 

Genera! anaesthesia (GA) This r* rjrd} ind- 

ealed or nrcesMry unless the palienl has nfalainetf usher 
trauma which makes ciilbeteTisatLcn under sedation hmn<i- 
ndv urwicceptuhle (c.p, friHliircd pdvis, vagiml ma--i It ii 
sensible lo cuthelcnre during general anaesthesia if this is 
required Tor other Iraalfnetrl ic |±. c-fllheterise ji paraplegic 
palieiil whilst under GA for a myelogram* 


Equ/pmenf preparation 

Prepare jll cquipnneail fccfiifi re-u.iinin^ the palkni Palienl 
cooperation v. al I be .Lgrcabct if prolonged restra in I is- avoided 


L ubneants 

There is same debate over I he necessity for the use of Ihibri- 
c-iinU. Urinary caHieferisatian con be done without hot 




fit. I&U Aniile Df speculum fiw irvlrod 1 . vUiyn r-.'rween !ip-- ol > ulvu in 
-^lii silling tri&db. The speculum lijodk 1 l- lIu ii raided 1> « in«rf llx hhiifo 
fulls inky die inHifcjIf. uyindinp painful inlcrkmiLV ui'ih the ditural 
fotH 



hl|>. I ft-.25 t aNIImlIII i‘! Ii-iiiujI jTiiix 
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lubricunts ak! passage of tbe catheter arid help to avwid 
abrasive trauma 

■ < h«l. contend of lubricants before using them «a 3th 
Inky catheters; most are wa ler-based and are com p.niblc: 
with HimnKnily used culhcters. 

■ Make sure that lubricants are sterile. Xytaeniae gel 
fAstra.) and K-Y jell) (Johnson and Johnson) are ideal 
choices. Xylocainc gel h-as Lhe added advantage ofdnL-u- 
silining lhe urethra.. pe-uis or vestibule. 


Ct& 8 ning 

■ Clean the area with an antiseptic soIliuoh io rLflsuvir aru 
discharges and swf&ce dirt. 

■ dip around the area if necessary, especially in long¬ 
haired breeds, i Remember io check tlui permission for 
this has been obtained from the owner.1 


Gloves 

The use of gloves is reei.inurk.nded fo# health and safely «.d 
l^isound. In gcEicial, multiple packs. of pon-sterilft gloves 
.ire aduLjii.ii..- bee-ati** the L-jik-Ler will he fed from iis patik- 
age iissng a ‘no lOuL-Jt' ledbnikjiiL. Glove* arc therefore used 
to prevent eontaminalkon of staff with urine. rather Ihart 
protection of the patient from infection;. 

Sterile glows w ill be required when digital eatheiensuiaufi 
is performed, as she catheter tip u me- iuH> touched. k the 
linger. 


Length of catheter 

Measure a dog or eat catheter agatnstt the patient before 
unpacking the eaLheier. This Hitastlfcrnenl gives a rough 
nfllpiyk L«f the length of catheter to uuerl into the- patient. 

Slop inserting one* UfLiw flows. OveriaisertioH can result 
an lhe eaiheEer bending and rc^ntefinig ilie urethra or, even 
worse. knotting in die bladder and requiring surgical 
removal. 

Other methods of emptying the urinary 
bladder 

Natural micturition 

This Is non-invaiivc and usually easy to -achieve by nurse or 
owner. Jn most circumstances it is I be preferred method for 
emptying the bladder but there are several -disadvantage^ 

+ The sam pie is -always conianiiti.i ted and llierefore ihcIccs 
lor culture and sensitivity evaluation 
* If the patient is unable to urinate normally! another 
method has to be employed. 


* Patient* often refuse in produce urine when convenient 
and required 

If not required for ealnLnf, then cntleciioii nl samples 
from lire environment may he acceptable in xnntc cave- 
e.g urine can he rcmex«d from litter trays that luve husi 
left empty or filled with non-porous I wads [ao-cuIJceI "wash 
aWe h Bitter!}. 

Manu^S expression of the bladder 

In cats this sis probably the mod ooniitton method IJog.s. 
especially recumbent ones, can a iso lx: encouraged i« uri¬ 
nate in thb way. 

As long as (he bladder is of a reasonable size, ilti* task 
becomes easier with praclice. Pressure should Ita .applaud 
steadily and slowly do not use sudden pressu i e as this, 
may cause trauma So* the bladder General h veiy little plea¬ 
sure will initiate n free flow of urane. Excessive pressure 
shrill Id never be required as the bladder can become bruised 

nr even rupt ured 

Cystocentesis 

Rus should wily he earned «»ut when the bladder is of a 
palpable -sec i F ig 16 26 y The method i- as follows 

11 1 I he patient 11 rediaiiLcd in a posiCmn between later-iil 
and dorsal raruLtribepcy. 

12) Clip jal area about 5 x ^ Clti cm llie imdltnc candid 
a bdumuii. 

I At Prepare the dlcin .isL-pl iljIIv, and numully tirimi lisil iwt? 

the bladder, through the abdomen wall. 

14) Using a syringe |5-2fJ ml) with a needle alLaehcd (21 
gauge ^ I ijiebl. insert through Uhe ahdoitnrial wall and 
into the bladder. 



H|. Ifa.Zfi C vsi-m ciicc-.ii iii ji l!x i'■. , 
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( 5 ) Remove uriTw. 


(6j Apply gentle pressure at the injection ^hc as the needle 
is quickly removed. Hie use of larger gmgr needles is 
Id lx- diicDiingBd faccnw il increases the possibility of 
urine leakage from che bladder after needle removal. 


KEY POINTS 

■ Aspiration pneumonia a real rtek v-iih synn$e 


leeding. 

■ For 5 years of a pet's allow 24 hours longtr lo 


This is-diniquc is fairly forward and generally 

■i*,iihuui cfltwfslications, as long an an aseptic- technique is 
uwd. il miiv K.- i)w imiIv 3 Hl'iIhx 3 av.ajlfl.ble: fox urine drainaju 

■i Bi 

■n ;in (ih$f riii_Li *, e ciiitTgLiuL;,. As this proecdiire involves 

^TSl^riTi|j ;l bmI v c;isiEy il musl only he Liar lied uUI by u 
vifleriiiiirv suTgtufl. 


recover, 

* Young pallems may have ibo capacity to survive 


mild medication ovOrdose, geriatrics may hoi 
* Do not restrict water intake in the geriatric palient 


unless they are vomiting. 

* Minimum urine output should equal 2 ml'^g'day in 



* Feeding OF patients Alter ihCeSfinul Surgery should 
bSgirl immediately alter recovery bom surgery, to 
prevent intestinal stasis. 

■ Sick rocurnbunl animals may have increased 
outrienl roquiheffi^ht (protein rather than 

carbohydrAte) Tor (issue repair. 

* Flademeftl ot urinary catheters is invasive and 
should not be carried out lightly. 

« Prcphyfadic airlibictic cover For indwelling urinary 
catheters is necessary, but wilfh ah increasing 
occurrence el antibiotic resistance, Other methods 
OF urine control need to be considered. 

* Serious secondary chesl infections may develop 
as a resofli of hypostatic pneumonia. 

* Electrically healed beds are potentially dangerous, 
lake care with their use in recumbent patients. 

*■ Constant 2*1-hour observation is essential for the 
coroatosed patient. 
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Medical disorders and their nursing 

C. George and L A. Slater 


Learning objectives 

After muting tha chapter, smkm.s limikf h? afrfe m\ 

* btenlify how nakro^argsuisms can affect i'lx animal 
and what the pathogenic effects arc. 

* Explain hew. infection can be IraDsmiUcd and methods 
of coriiroJ. 

* Compare innate and acquired immune defences, i ndi- 
catinp factors then may influence them. 

* Describe live core man compliku Lions and nursing 
requirements of medical disorders. 

* l nderstand how to nunc and care for patients w ith 
medical disorders. 

—i 


Infectious disease 


EnFuciiou^ diwjuw* hilt called by Tnitro-orpniEnns* 
conimonEy bwete™, wims. Fungi ;md jpnrtunn 

A <»u™ Eu1j4.i1 *lr di vih 1 is ;i disuse thal is capable of Hraus- 
milHOn hy dinci or iiwJired conticl from oik animal to 
another This inc hides all llww diwuH listed bduw. 
lOjjpettw with imefttpl 41 ml Menial parasitism 
A nuft-mfaEiwK disrf-iisL 1 is one Itial does nol involve 


micres-wpjuisflw. 

InlWiious ccnlagioiis diseases Found in the UK in Ihc dog 
iriL-luiiL- ihy fold owing: 


* Distemper. 

■ Infectious canine hepatitis-. 

* Kennel cough carapfe*. 

■ Liptpspira amtoafa and u wfoiWHiW¥ haftia*. 

* Lyme disease. 

■ Parvovirus. 

■ Rabies. 

* Salmonellosis. 


Inifi.%‘1 ions Q-mUiymu--. diseases infecting cals in the L'K 
include: 

* CldiLiiiydkV-iLs. 

* I-dine leukaemia virtu fF^LV’j. 

* feline ilfcfeciious (FIA). 

■ Feline infectious peritonitis (FIR). 

* Feline inmunndeDcifflQ vi|~lr |hdV|. 

* Feline upper re&piraicwy craei du*is^ (FUR TO), 

■ Rabies. 

■ SfllnoDribuis. 

■ Tosoplaimosis. 

■ Feline ponlcucopacnaa. 


How contagious diseases are spread 


To understand how these diseases cause such widespread 
problems ii is impoitani to understand the v, ay iltc infective 
organism leaves ihe^iLimal how another comes min uonlacl 
with It and then lU rOUtt? llie lafpuiisni lakes to infect Itial 

new aitirnal 


Exit routes for organisms 

The key Cs.il rLmlC^ for infectious oreanisms are the body 
secretions and eweiion*; 


■ Oral. rtaftil and ocular discharges, 

* Urine, 

■ F+ww?, 

* VijrlHtUs. 

* Hlrtod- 

« J 1 1L- skin. 

* Itt wh^rro, sin miJk. 

* Venereal con me l. Yemen ink- pafltifilion, 


EspedalJ^ iitipnriaiat are iirganrira-bukn saliva and droplels 
suspended in an ncnisol- 

Suiiiva is inipiirlant u*lh difflEH such us rabies. infectious 
Laniix he pa 111 is, I cl V 41 twJ I TV hi le wourads* us a result of 
antinaMo-animiEI lighting, u re the conunaiKcL method for 
saliva to gain access and- cause infection.. An important con¬ 
sideration for infectious da&euseeonlrol in this case would he 
rcMiuLi icni in. am Met frv iKulenng* 41 s well a*, vaccination if 
avSnkshSe. 

I he spread of infection by droplet-s is a tigniftcout hazard, 
as it is CTCeuliortally difficult lo limil aerosol dHlribulion. 
])rt>ple|s released am affect a significant area and large 
number of animals especially when the population is 
housed close together, us seen in rescue ami breeding emir- 
oniiKiils and air exchange is poor, [droplets are an km pot- 
Lunt factor in the spread of canine distemper, kennel cough 
complex and feline upper respiratory tract disease. 

Otuliar dixeturves may spread disease such us dilampdia. 
where cat-to-cal gmftming ean trlhanw disease spread. 


Ori. r ?e 

Infected urine plays a signslteani ioIu m ihu spread tif di^eus# 
such iisleptoppirasisand mfocrioiiicajiune hcparil^- In wm: 
discuses Ihc orpnisms target sped he organa and iJxnuvk, in 
others distribution is u little non haphazard and depends 
on the rile of ipfecLicm. However, where there k* kidney 
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Invaluicinenl ihe urine may amtaifl high conocnlraLLpiit of 
Lhc omanun. 


Faeces sntf vttfttflus 

if chc organism imhcLa Lhc gastrointestinal tract the cells me 
often invaded Lind become damaged. Wish a GB [met that is 
Dial lie St? perform its normal tasks, diarrhoea and or vomit¬ 
ing will occur and the organism is passed out, leading to 4m 
infected environment. 

DireaBCs when tku poses a Lhreat of infection include 
canine parvovirus, bacterial enteritis and feline pankuco 
pWltJL 


* laiditcel cun LilI. involves spread ol inEeclioii between 

hosts via the environment, ubjoeis {faiMr singular,, 
hhiiiisc. plural |i Of by another animal fveeluir). 

Fiiviioiliiieiilal contain inalinn :h;l;, he the surrounding 
Land aihi buiMingv airborne cnriSarniit:ilmii ii> .a resull of 

druphls suspended in an aerosol leg;. id ler siwe/ing) or may 

he eontami naliori off loud and water, 



Sitimv iwflb and CampytobacStr Infection, and wauj is an 

mnporlaril dispersal ,iyenl fnr tepluspircms. Ti-tVitfiintmiii 
f&mtlii is spread by ualing ml eeled meat — either in ice hirdt 
Lir uncooked 'fruughF rtteal,. 


Blood 

This is important with lhc rkkptUul pirftHlc, 

lhc cause of feline infntiniu anaemia, and 
involves the infection of a vector lhc flea. The A^i picks up 
a meal of infected blood from the host cat, moving on lo She 
ikm eat and so transmitting Lhc disease. 


Skin 

EciQfrtfiisilGfl wdi as ringworm, ]fcc„ fleas and nuics are 

spread this way, some by direct contact (Hce), Other? hy 
direct or indirecl contact, such us fleas,. mite* and ticfci. 
which can curt in lhc nniroHAMiUl. 

Fondles* such ns grooming oqnipnKnl and bedding ffifly 
play a role, e.g. ringworm And flea*. 


in utero find vi& milk 

Many diseases, are spread to potential offspring aerosi ih^ 
placenta or Barter to newborn puppies kittens via the milk. 
These include Ifeline leukaemia virtu and T^xacora infec¬ 
tions. Feline piinleiHO|wenib P feline infection! anaemia and 
feline immunodefipeney vitlfl- 

Venereal , semen and parturition 

Infection may occur at mating or ™ lhc placenta and fetal 
Ihod at birth. Feline panleucopaenui FIV arc examples of 
ibis, route. 

Transmission routes between animats 

CimtagiHP din. jm's arc inirismiifced eiiher by direct ot indir¬ 
ect contact. 

■ Direct Con Lae l requires immediate physical contact 
between the Infected aitimal and another susceptible ini- 

mul. 


Routes of infection of a new host 

ingestion 

This is one of the most common routes of access. This may 
occur through direct ingestion of the organism of through 
ingestion of a vector. 

Sources of contamination include food, water, eopropha- 
gia and consuming fleas during groom ing Mutual grooming 
activity and licking others will also allow eross-conLuimna- 
tion as it brings susceptible animals in contact with any 
body secretions. Vectors and fomites have a role, 


Inhalation 

Ulis Wuld be bbulillioil of ttfltiUhinft«d fluid drupk-ls, tr.g, 
following HKcringitOUghioJ cw mhiLhslimri of IfilVwd parti- 

vks Of dust The risk of infect fen through inhalation is 
r^dui-cd hy providing; iiduquiite .air t’k'hiin"'.' ;ind avoidance 

of overcrowding. The greater the eoncenmi Lion of organism 
in the air space the greater Ihe risk oF infection and the risk 
of a more severe disease 


Through the skin 

This prated ive layer is most commonly a route of access to 
infectious- organisms when il is broken by biting or sera till¬ 
ing. during fighting acLivily. Inoculation with the organism 
l-jii also occur with inflect (flea) bites, scratching ind with 
the use of unsierile needles. AIL these are incktattt when? 
the henliliy, intact skin has been damaged nnd inl'etii™ is 
introduced. 

A secondary bacterial infection tun occur when Lhc skin 
has been irnurnatised and- the hody's protective furrier is 
damaged, such ax after a bum nr sdFinfiicLcd injury, or at 
Ihe site of u surjpeul or iraumack: wound. 

Ectoparasite* such as hoe, miius arul Ileus are traiismitied. 
acTuss ihe skm surfactis following direct or indireel eonUict 
between llOftL 

Some parasites pciictraie llte skin surl’avf by active bur¬ 
rowing i ft rough mLiei, hcallhy skin - hookworm larvae and 
sarcciptic nhiei .ire examples 
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Table 17.1 Vaccination 

prografmn^s 



Pipwise 

Ty p* m vacci ne 

A 3* it Which vaccines 
rnay lw Uft*3 

Booster required 

■Canine dislnmpflr 

Mud ^od bvea 

fl-9 WMk:; 1 ra njiCttCd 

2nd irieclnr A hv?6KS laoeP 

AmuaEy o* as idvMd 

inteclious canine hepaiiiin 

Lfro C* V-2 

A* soowo 

Armualy 

KurncH ccugh ccrnf^^ic 

Covers dtortiftfiLlVi tfar^vsept^. 
CAV find CPI V 

10^14 dbys prior In ifetC 

Given nlra-naMly 

4h 6 mcnlNy^ 

UpfeM^nit 

Kiiod viffus 

9 weeks 1st Inpedkin 
gTKS MecDM 3 W&eks ferler 

AfirauaJly 

CarcTHi (Hirvuinus 

AlleuualBd livn 

Ai abuve 

A <toso al # is indented 

ler fluppos, ni high nsk 

Annually 

Ffiliie paNe^jccpacnm 

mm or motflCH live- 

S ’^eekfi 1 at dose wtfi 2nd 
du« 3 wwkis iaief 

Areiuaiy 

FURD 

Mudfiod ivr or nofirl 

As above 

Amuaiy 

Ch^nvpdifl 

AAenuaAHI l^a 

M srioye 

Annu^Hy 

FetV 

C-jlIrvatcKl 

As alicvo 

AnnuaJly 


DHjWirlig on lUCRW flliintafaPW 


* L s4-of i ^bcLort fu-ti li lies ^i^pccted cam or quajaimiK; 
for Jiiir'nal.s pf unknown sUllUS, 

* Impiwliif animal Mdilioiis control of Feral-stray 
populaiimi.. neutering prdpnmDt minimise stress, 
niairttain senerjl health and nutrilional state. 

Directffndirect contact 

Vk hei® a ufognac Tequarfe fired cunlacl between an infected 
anmuil imull n suM.^fUibfc ■ni—Jil iq achieve infection. This 
may occur by: 

■ Mu|U- 4 nifniLl housing, repeated contact and esfKeially 
mu.iiiy.1 (TOOtildg behaviour. 

* Free-roaming aftinttla or uxuduIb in contocl during cxcr- 

cw. 

* StThiuil C44IUCE. 

* B-itmg, i.e. iiui-neuliilioTi. 

Discuses spread by indirect ewitirt require an orgunBm 
that can survive awny from (he host, as She animals do nm 
CGira mtLi physical rimUrt at any (inw. The length of time 
an orgimism can survive in (he environment varies from 

hours til yean.. 

Hie mfceclcd annul conlaminales the environment in 
sume my, which the susceptible animal (hen comes into 
Hmlacl Milli, Environmental canlami nation is usually as a 
wsull of loss of a body secrelioii such as saliva, urine. faeces, 
tfe, 

fimilvs nne imnimalc ohjecte ihal are part of the overall 
tnvBronnvcnlal tanliinrinaliDfi and remain a vile for con(am- 
ivuiiiun unless they are dtriilfeckd appropriately or kin I il Ihe 
iiEL'.iinsniv jjhdily In exist in Line tnviTumnLTiL has l^is^lI . 
Many fondles lm il mov-L 1 , e.g.. braiding, tending bow Is, lhi.T- 
moniol lTs, ami su l'-i n ejsily disperse around I by iiminal s 


li iLatinn res big as a reservoir of the organism add able to 
whfcly contaminate that area. Conuiri harrier nursing is 
tSJttHHlJ lo ensure those animals in a veterinary environ- 
Gtefil are adequately isolated from oihen (sw Tabic 17,2)., 
ns *veu insijunilicanl ilems can spread infection personnel's 
shoes, pens used to record patient deLailv, dnor handles. esc. 

Vectors 

Surra organisms- can survive between hears h_v existing in u 
Jiving, lw ujiimaitL 1 carrier These are known as vuemrs and 
include flic*, tkis or mites 

* KmiIi^jjIcuiI mm or intermediate imsE. The organism 
undergoes some development within ihe binlogkld has! 
bui this it not ihe host that Final dfvekfnwtt of ihe 
diseahif will octvi m and it is not usually shed. The next 
animal io hwemfle infected with the organism ingests the 
verier to do su. The organism that causes Lyme disease, 
BomUa jWtrdV.irterL is earned by deer licks, prior to 
infecting dogs. 

■ n*tinl(be hml. I he ausccpiih-k animal oF ihe specks that 
(he infection dcwLopmcni is cemplelfll in, i.e shed,, such 
as ToxspIim%Aiis ftf.imiii. 

* Meehan if a I bus tv These simply Erammii I be disease From 
the Lnfcried animal to the Mmptible :| nimall, These are 
described as tramspurr or parutL'nk* hosts: 

4 S runspiirE heists. The ElUltpcnt faflOl is nol affected 
by the infectious uuuni. li can pass .m i be infection 
Lo susceptible animats at any iiok and dues run 
have Lo be ingested to do bo. An example might 
be (he flea carrying feline pankueopatcha - the 
infeclion is passed on when the Ilea bites a ffiunp- 
lihk ammal, 
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Factors-11tnl iflbct the incubation period include: 

* 'Hue dcwe of micro-organisms. 

* The immune system staLu& of the fiiiflcepdWe annual. 

* The gureer-ai health and nufTition&l status. 

* AnintiiTs age, 

* Knuie of entry. 

TIk sc verily of i he infection will depend on Lhc following: 

■ The dose of iiiicn-u(iudim 

* The state of the animal"* immune system. 

■ Vaccination history or tkfne of Bcquirai immunily wwth 
presence of mtibodtar 

* A iliei i■ lI J x si mu le^eh, 

* Cur'iL iir iL-ii l disease. 

* Adfllitirtfrilkm of toiticosLcroids. 

* Amman* general health and nuiriliojLal itat?. 

The niLrit Frequent rume tf interim is uvtoss the mucous 
membrane of the respiratory and or digestive tracL. follow¬ 
ing either inhalation and nr JngextuHi, OiKf there, the fac¬ 
tors seen above will determine whetter the anim-.il becomes 
infected, cither wiihnui ever thtifflifig clinical signs (carrier j 
or l^cDming ill with die disease, or if the orfnmvm u j|| he 
eliminated v. ■ l1 1 •:ml i causing intelion. 

If ififktian oceturt iht mkro-gi^nism will invade lhc 
epithelial cdb of the respiratory or intestinal duet and. 
Inca I lymph Tbodw, where it will replicate. Some organisms 
provoke am immune reaction nt ihis s4lagc. othcrsi do not set 
ii response from the immune system until the organism is in 
i he tirnhilwn und ihe animal is viraemk. If the animal 
becomes viraeraic, other tissues and organs will betr< H ne 
alfWinl hy th* OTfunim ns it is distributed around the 
body. Most virtue? will turgel the organs thai are rapidly 

dividing, cuUx lllttr have been invaded, uDinkaL signs will he 
observed associaled wills the damage nicliLtL-d, 

Separation of the infected animat and 
disease control 

iKutaiiiurl 1H the plivvieal iiriiHi'Lal id the iiinnial suspected fit 
proved to have a toniagious, Infectious distal, thus eKnv 
i rul ing the opportunity for contact, d irect or indirect, io he 
made with o ilier susceptible animals or people If ihe disease 
is zoonotic. An isolation area should he established wiili 
self-sufFidenf amenities such as wash facilities, general 
slock, drugs and means of disposal of infected hems. 
Personnel should he suitably attired, to protect coniansifu- 
iion of themselves ^especially if ihe disease is aniotic) and 
also of Lheir clolhing. 

Routes of transmission should be considered and proto¬ 
cols established <o avoid eofiLaeL Droplets in aerosols are 
particularly difficult 10 avoid, but shared air space should he 
minimised with a good raie of air exchange or flow-. 

Quarantine- is the compulsory' isolation. with associated 
strict protocols, of animals with notifiable diseases. In the 
case of small animals Ifau is when an animal comes from a 
country out of ihe PETS travel scheme, and is a method of 


guarding against the inLroduclkrfi of fahws lc» the UK, 
Under Ukk ftmditunis the aainuh do rmi enme inlo con¬ 
tact with any nr her animals for a fruunfii period. 

The subject nf qnnmtiK, kennel tuariagcmLnit and ihe 
PETS iravel scheme is covered in more Jl u>I in (. hapur 6 
Barrier nursing is Ihe lerm used LO describe ihe methods 
involved m nursing an isolated animal. 

Zoonosis 

A jiM^nusii is a disease tiui can be ifanvlerrcd, from animals 
to humiqns. some with potentially fa Mil conacquencra 

(rji hies) 

Avoidance of cross-infection indudin: 

* Cinud. rotlLine personal hygiene, washing hand* afSgr 
handling animals and before touching anything Thai 
w ill be brought up in he in contact with mouth, etc. lor 
■example, holding chewing pens, smoking cigarettes, 
handling food, etc. 

* Do not aJIow animals lo lick humans. particularly an the 
face ttmutlL, especially children who will be more snsccp- 
tible and have a lower personal hygiene awareness. 

* Always keep veparit* ui:ensils for animal food prepara¬ 
tion and human use and use separate areas for their 
W ashing up, eLc- 

* Preg nant females should he extra vigilant about ferson^i 
hytteiK after wnlad with animals. 

* Clear up fiietes. vomit, etc. immediately afLtr depmited- 
■ Wear protective clothing all the imt and L-himge unw 

sen led- 

* Seek medical advice if conhimiuuLion is suspecicd. 


Canine infectious diseases 

The canine mieclii>us diseases eunsukraj m ihi^ section are 
summarised in Table 17.3, and lheir chmciil ?ajniv in T-nhk 
17,4. 


Distemper (herd pad) 

Canine dtsEymper is an. infectious viral disease of Hu dog. It 
has a high ntofhjtfily Tiilc and u variable monaily rntc 
dcpndibK on Th™^ body ijiAdm iffccted and immune system 
efficacy uf ills Liif^eicsl aniinnl. 

!e is mnsl frequenlly seen an young dogs between ihe ages 
uf li land 9 rncuuhs, when ihe malemal antibody levels fall 
and if acquired immunity cCwtf is krutd&qiMlC. Dis 4 empcr is 
also s^en in other a ID Pitta U I hul have iiEiiflkicnC protection, 
i.c. thuse noi vttcdnuited, Hiher speciet; wch as I ox, badger, 
mink arwl ferreL are ahn suscepfinhle ?o distemper infection. 

As droplets ia jefusuls play a major rule m infection div* 

Lribu.liu'jL. ItlobI outbreaks occur V. here there is a lugh iIl'ti - 

sity ofdogs, such as rwcucocniws, housing esLaits and liei.cs 
generally, as opposed to rural Locations, He. 
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Table 17.4 Major dinioil sign® Ol canifiB infectious 

1 disease 

Clinical signs particular bo this disease 

(s«? t«Mt for detfli is;. 


HypOfkaraloeas of nasrr lflgtih@ and iooi pad 
PismianDni dtunlrtion damage 

Nen-cus signs 

Inleotkkis can nc 
lnfpalilis 

AbdomlnaJ pain 

fkimeal oetfema 

JwjmiH 

Kennal cough 
compter 

Dry, ngc-pxdudive COU^h 

Sdtthj asm IJCO0 if rut ml nasal dacha r^o 

Lppic^pirs 

Kdi ay pair 

Lyme Jiseasu 

Eui^iC pob'arthrrfe 

Purwrwirua 

Foul arnadbtg darfe t- ! iiati*ta rl iS^Thoea. 
Sudden dea^ti in xQuoy pLppies 

Young puppies in Iman laiiurn 

Rab^s 

Bsh^waai sSiannecB 

Ejic^ssrtfe satvallon 

Sbjpgr 

AiaKia-paratys^ 

SgUmgriaJkralB 

Folbwa period of stemss 
.4bdcrniiiiiJ pan 


Clinical signs 

CVliicilE sign* of MUtK distemper infection include some or 

nil of [he following; 

* I3trpn-s*cd xn^n(4! I state. 

■ A.nurexifl 

■ Pyrcxiu. 

* TonsiliMs, 

* Pharyngitis with a dry rough, 

* CnfljuriiL'ti viLifi. 

* kliifiiiih initially scTflUK thanpnj L-o mucopurulent due 
ID a uhL'ohdar^ bstDerial inAttmi. 

* Vomiting. dJiirfhi.kiu, dchydralion,. loss of body cOJldi- 
lioD. 

* Hyperkeraiosi* of new and fxwi pads this is wlisrc ihe 
eoiloquLalisni for distemper. hard pad, i^nnes from The 
root pads become Ifucfcciwd, wiiLh deep fisJure* and Even¬ 
tually fflrfbliabe. 

■ Exudative pneumonia a undated with a sevondii nr 
8i*rtiL-it‘fht frfrtn friYeprii u infection. 

■ Tacbypncwa and dyspnoea. 

■ Skin rush pfograssinja lo puiiulei, especially mi ahdmpen 
Thought to be part of an immune mediated Tespun*e 
unimHils that develop rashes ofien newer. 

■ Nervous signs I see Table IT.SJl 

■ In infected puppies less dun -6 months of age damage rio 
She permanent dentition (enamel and dentiLioiii expmuiL^ 
is. likely (“dislemper rings*)* 

The severity of symploms experienced will depend on: 

* The degree of protection provided by mmenial antibo¬ 
dies* uequired protection or vaccination. 


Table-17.5 Canine distemper WuS - nervous signs 

She 

SynTfUoma 

C-npuai nwvs* tfelsca; 

R-Pof nghl vam 


Sfcndness 

CerftsraJ 

Aliiaia 

Circling 

Pacing 

So suras 

CisrnhirlLer 

Affix ia 

DysTdrui 

l%p#rrriBlria 
head bh 

Aptul 

Weake^a 

iParaais or oecaaicfiai paralysis oi iho 
hkn^llmbB 

Frwr.nl anct-'or Ufina^y ir HXm linoneo 
Cbcin&a or ttfrtehing asseeiabetf wyBi any 

grniip qS mixseies. o Item Ihosc of thn 

limbs or flanks 


■ The intensity of ilk! viral L-kalfengc. 

■ The rmLriticmal of the dog. 

■ Concurrent inf«Unns uwlLHJing puranilism. 


In appfDximately 3rt% of ibe animals ihul eLiimurcc aeuie 
disease, prcscnialmn of nrntins sinus will occur. Tlfeese Vary 
in type and severity bill ill] result in a grave prognosis (set 
Tnble L7.5). Canine dishrmper is considered the mosL L-inn- 
mon cnusc ofcon vds-iom an dogs less than sis months uf age r 
Sonic animals only display nervous symptoms, with all the 
otl>cr signs of distemper infection iilwe-jil. Some antnult do 
noL even denionsirahr the disease until some years atiur 
infection with the vim.*. Dugs iliai develop bile onset neu- 
fotogkul signs often show immunity ni L'jniinc distemper 
vjTus, Hhis mil y be due no the prutecLivL’ hu?nd bruin barrier 
mechanism scaling in Ihc viral iidectmn in ihe centra] 
nervous syvlem whcfl Otherwise iJuoujdioul Che Ixwly Ihe 

immune sysLem has elimimiled it. 

Nctvous signs present m two different form: 



*■ 


0*1 e is referred in as mtiltiHlibcflJ enctpbalicb CLiane-aD 
signs include inCwrdLTUIIlOD, wnkneflS in hindSiaVibs (par- 
Csisl. menace reltex delects* head tills. nystagmus, fadul 
paratysis and head (rumors. Affected dogs Ktmiti men- 
tally alen. h is a slow pTnsrewivc disease, occurring lit 
dogs 4 S years, mid possibly taking more than a year to 
reach maxim am severity. 


The other fora of irfvrtntic distemper encopfaalitiB is 
referred to u* idd dvj; %mc¥|ilialich l!i is a rare, progressive 
disease found in dogs over fe years of age. At the drseuse 
progresses symptoms develop from generalised visual 
impuirmcm to mental depression^ ciruling, licad pressing 
md being: unresponsive Lo normal siimuli. 


Kwroy from either form is unlikely and must aninwls 
^alfenng from these symptoms will evmUiii lly he cuihii- 
ttated. 
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Car wie .i.rjto:rrous 4-35 


Distemper inT«rt«Hi is also experienced a* a milrl nr sub¬ 
acute Form. U frequcnlly gpcs unnoticed by i he owner ;imj 
often undiagnosed as its pmnlini signs «i re vague and 
recovery is rapid. Symptoms experienced may Enctiule a 
(ransienl period of depression and mild pyrexia of less 
Ihui -W C. Secondary bacterial infection! b rare. EfenUil 
hypoplasia oF enamel may be seen, 


Aefiotogy and pathogenesis 

Cflrnilte disfempcr virus (CUV} it C&UI&d hy ;i raiorbihliv iruk, 
retailed 1 o measles in humans and nmJcrpcsL virus m ru.nu- 
n.inK The virus is. labile nff lhe hcK-ii and is very susceptible 

lo ultraviolet light, dcstetaiifrrtp hearing afld drlinfectlGA- 

The virus is. shed in urine, faeces, snlisa, vomiLus, nasal 

and ocular dischdi'ge*. 

Due In I hi? jCiisI riv add and hilt suits clesl roynng the virus, 
(he )i;isl minims I mal vyslem is mit an importunl Iransmixsmm 
thuIc. InhaLilimi is Lhe must CLtinrhuai mule I lie? Lrarisr’ifcis- 



eonLact or by >iIitll~I enriluel between dugs. 

Once the .iminal h:Ls been tXpused, Cli&r virus initially rgpti- 
in maeriipluiees ;md lymptiocylcs. II I he hiidyTi 
unmane system mrmiils ;i suIlk'icnLly vignmus response. us 
a rysyl i uf nuilenml apiihuxiim Or iiC^uired Of vacdtie pwn- 
lection. the irdecLion wilt end Lhcre. 

IF (Ju_- animal fails to raise sufficient immune- system artiv- 
iry then ihe virus will maw on to ihe epithelial cells of Lhe 
gastmintfioiinjl and/or respiratory systems. 

Other sales for replication include the lymph nades From 
where infkted macrophages and lymphocytes enter the sys- 
lemic circulation vi* fhe lymphatic w«A. gmng oat tn 
invade other lymphoid tissues and ihe bane marrow. 

Oiher tissues now infected hy (he disease include the 
respiratory system., eoapmciiva, gastrointestinal system, 
nose ;i ltd puds of I'eei and! the nervous system. 

The virus may be found within the central nervous liana 
within 10 days of exposure oF lire virus. It may remain there 
for long periods. 

It is common for a secondary bacterial infection to occur 
with CDV as a result of imniunasuppression - particularly 
SmptGcocti spp., StdphyhjHti spp., Mycoplasma spp.. and 
Btirdetettd spp. These mult in a significant increase in Lhe 
clinical signs. 

Disc to ?lic high incidence of ■contact within Ihe dog 
opubbon to CDV il may appear mb a concurrent infection 
with odicr diseases Mich xf Infection* canine hepatitis. 
IcpUnpironfl^ pnrwrino or loAoptisnwss. 


- Detection of iiniibndy itl t 'SI . 
* Pact martam. 


Treatment 

Tneuhnirn.1 gf lhe mlL'Liifd animal i\ purely sympGoinaEte. 
This involves hrcwul-ipccLruni unlihaiilics l^i counter 1’ne see* 
oriLlury hiicLunal mlecEsmn and iratra venous fluid therapy Up 

rebalance water and electrolyte losses. Aiui-convul^im For 
nervous signs along with anti emetics and antidiarrhneal 
drag^ are also part of (he drag therapy pro local. Good 
standards of nursing care along with strict isolation Lech- 
iikjucs are viial. Even if all other dugs ijl (he inunediaie 
envirunmeiTi are assumed 10 he proteeied due lo a full 
vaccination history, isolation and barrier liaising is essential 
as no vaccination as UWJ% reliable. 

Nursing care 

The nursing requirements of the CDV-infccted animal are 
cenired on maihaging the synapcoins. 

* Managing (he infectious palienl see harrier narsing 
liable 37.2). 

* Geneml nursing of the symptoms suffered, removal of 
trusL^j ocular and reiHtl discharges, etc. 

* Management of nuliiiioollJ status, 

* Disinfeclion of environment- 

■ VaodnUiDD protocol for ;iny other dogs in lhe infected 
dog's household 


infectious canine hepatitis (tCH) 


Infectious canine hepiililis (1CH) is an In fee lions viral dLs- 
cflK of (he dog. The mortal i(y rale can be high w hen affect¬ 
ing unweaned puppies: however, this declines wiih i.he older 
dog iks the icraTty of signs dinunisti wiih age. Fores are also 

iffcctcd hy ICM 

The virus tar^e(s (hree types oftiow: 


* The liver. 

* l.vmphOtd liSMIC. 

* V useuiar cndLillichuirj. 


Recognised eompliciiiions include: 

* Nephrilis. 

* Comet!I vxxtermi or blue eye. 


Diagnosis 

* History. 

* Analysis. 

- Epilhelial cells wi(h eosinophilic bodies. 

Antihndy litre rising ut least fourfold. 
InmirunoAuorereciKO for virus in lymphoid lissne. 


Ciinicat signs 

IC'H pnesemis mewt commonly in ils ante feirm Signs 
include: 

* Sudden onset depfe^iori of uvcniai shire, 

* Anorexia. 

■ Pyrexia. 
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• Shock 

■ Pale mucous membranes. 

■ Jaundice. 

■ Tonsiiitis u.rad generalised lymphadcnopathy. 

■ Abdominal pain wjib praying position. with ■vocaliaatiMi 
just prior to dealh, 

■ Hacimiitiflpc diarrhoea. 

■ HqHUoKp^ 

Tbe disease may also picsenl as suddei de*<h, especially 
ntfeelmg neonatal puppies with mosl dying witlunit any 
olftner signs. Others <J>ie following a brie I' period of anorexia* 
pyrexiu and shock and occasionally haemorrhagic diar- 
iIwh, aKkimin-iil pab and crying. 

Widi ^jb-Hcuitc presentation of the disease symptoms 
include depression. anorexia and mild pjfrexii. A temporary 
corneal oedema may il» occur. 


Aetiology and pathogenesis 

Adenovirus. I or CAY-L is associated with ICH. 

As fldnuvviriises are more railknl than live distemper 
virus. this poses a risk by environment*!] contamination as 
uelf as direct conLnct between dogs-. The virus can remain 
viable olf ihc host for up 1o 10 days yet is still susceptible 
dairndioo h y Ittai, desiccjiiion utd disinfection 
The virus is excreiwL from the infected animal in the Siil“ 
avii, flHiMAd urine, 

Another oOnmubatim n^k is from Ibe ecmvakscntl car¬ 
rier - Ihc iniml lint bu recovered from the infect bn who 
nmlniKO lo died ihc ^irus fw up tn & novudv px»*c into 
lion, in ibeiT urine. 

i 'or CAV-I, nijufttiiw is the main mode of HiLntmittwti, 
The virw replicates in knl lymph nodes possibly also 

intestinal Beyer's ruIchcs and ineseiiteiic lamp'll nude*. 

A vinjtnniji folio wn within 5 9 iLiys assucTiilcd with 

rnlecied lympbcieytev. At iiiis polm, one of lwcp (sflfeci* will 

nttuh: 

* An iiiunuiic response elicits release of uiiiiigun anybody 
enmptese* ink? die Cl iL-u.jaCn.in - 1 Ihjse may I lien Cl u:wr ulu- 

mtmlar nephritis as they became deposited in the renal 
glomeruli- I In; virus will aba atiavk die renal tubular 
■luI Is. leading cl> an interstitial nephritis in about 70% or 

cases. 

■ Where iheatlimil umtiible to produce a -atFidcm iriuHur.c 
rtf* po raw? She vtru* Largeli I lie bone marrow. Liver, Other 
lymphoid tissue as well as vascular endothelium. 

‘I lie mortality raw cut he h igh, particularly in itnwflBJHd 
puppies, Here ICH often presents as sudden death, however 
infecdon Ln older aninrafa result* in less severe symptoms 
with sudden deaths rarely occurring in dogs older than 2 
years of age. 

lininuiwiMjjpptLssiun is kss of a problem in this disease* 
compared Ln CDV and so a secondary bacterial infection is 
few of a Cdvflrilfcfttim, 


Diagnosis 

■ Flftlory, 

■ Oinical signs. 

■ Blood analysis including: 

- Kotnlology (fcueopueniak 

Biochemistry Idevated salt, bilirubin and blood 
urea), 

- Urine analysis tproLcLnuriaJ. 

- Rising antibody litre. 

IntniJiudeur inclusion bodies found wiiltin hcpaio- 
cytcs. 

Virus isolation from major organ Lissucs such as 
!i*tr and kidney 

* Port mortem. 


Treatment 

Care of the rC II patient is based on management and nur- 
-urif* cart of the symptoms. This includes in I ravenous fluid 
ibvriipy, including w hole blood trails fusion if bleeding has 
been mere, In addition antibiotic drug therapy is also indi- 
oii led nlong wilh B-vitamins. Analgesics are indicated to 
COhirol abdominal pain. 

Ap^ncushmudy 20 % of dogs develop uni- or bilateral cor¬ 
neal oedema thine eye) prtil recovery. T his is as a resull of a 
localised immune i Lection as ilw virus dimes ante* contael 
wkh I he cornea I endoilfecliUin. lending 111 leakage of fluid 
into die uLjnccms hamour. E Jiese curneal changes may 
remain a:-» .i cninplieaLii'ii leading lo permjiaenl ■>isu;i| 
al'n pai: incut but in die ma/only of Cases I hese are lempnr.JTy, 

Nursing care 

■ Managing the infectious patient see barrier nursing 
(Tabk 17.2). 

* General nursing or the symptoms suffered. 

* Management of nulririmui itatiu. 

■ Vjcanation ptolocol for iny olher dogs in the infected 
dog’s household. 

■ llinnfeetirfnl of ihe arrironincnf. 

■ M a nagemeriii. rtf the pntenhal convaleweni carricf and I he 
nsk posed lo rthtra, 

KenneS cough compfex 

kennel cough |pr virua-induyed iraehes*hrnneliiiis) is a 
highly mleetmus disease nf the dug? atlbeBm^ any ngi* 
gKiup. I t is Lis used by a BUslUrC uf Var Us, baeLCria and Biy-cu- 
plasma and invuLves the Uiwex rcspiralury Irael v.hth ac'i 
aiiLTubalicKii period uf .5-7 days. 

Winbii Bhorhidiiy is high, die mortality rale is low. with 
ibmi nBinials Mcovwing from the complex within 3- 7 days 

after die OBsCf rtf Lliliic.il SfiglkL The CO Ugh OUy pCIfllfft frtr 
WL r eks or iei'.mlLFis it UnliGated. 
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Immunosuppression will also occur as the rapidly dividing 
cells ®[ ilit bone marrow and Lymphoid tissue arc also 
invaded. 

In dogs older iIl.iil 7 weeks the myocardial development is 
complete and so llie virus Larger ihc continually dividing 
cells of Lbe gastrointestinal trad. These animals wall denum- 
Pirate die clinical signs associated with this organ alone with 
immunosuppression associated with Lhc lymphatic system 
invasion. 

In I97B,. when. CPV 2 was first identified both myocardial 
tmd inteslinal symptoms w ere seen, -as no dog held any anti¬ 
body protection against ihe new virus. Nowadays maiernal 
antibody levels a re good as breeding hi idles arc generally 
vaednated mid so lhc myocardial picscnlaliun is much less 

commonly observed. 


Diagnosis 

* Hifllttry tfttKfftl and vaL-L-inatnint and clinical signs., eri- 
peiHally presence of foul sHurlhing tagltiOlThlLgiC fluid 
diarThoca. 

* Severe leukupaeniu willi white cell couni lest I him 

1.0 x LOVliMt. 

* CPV antigen capture CITE «$4- 

* iiisBcppjilhnlojcy of alTecLed tissue. 

Treatment 

Myocardial O a V dfenapy is rarely U^edlll and owners 

should he euVcrt a very unaided prognosis sympLnnnilic 
InraliruniL include* cage rest. drUHIACS and nulnttonal sup- 

port. 

iminh!«il of CFV associated with Lhc intestinal tract 
involves intensive inlnvumii fluid Llwrapy. If vomiting is 
protracted and or haemorrhagic diarrhoea is severe, the 
prognosis becomes moor cautious. 

Whole Mood or plasma expanders may be indicated for 
animals in shock whilst crystalloids should be administered 
to balance electrolyte and fluid loss. 

AnLicmcLics arc important to reduce ekclrolyte and fluid 
losses as well as Ihc debilitating effect of persistent vomiting. 

If secondary infections arc a concern Ihcn a broad spec¬ 
trum antibiotic may be administered. 

Once the dog has overcome the initial sLugc of the disease 
and cun take small amounts of fluid orally, e.g. water or a 
rehydration fluid, the nutritional status of lbe dog can be 
assessed, 

Many dogs recover with some degree of mnlakworplvon so 
a low fiat diet may be required ini* ibv ommfcwenl period 

or permanently, 


Nursing care 

* Barrier nursing.. 

« Managemenl of fluid stum* and nturiiioml requirement. 


* C jL-iicral syniptiisniiii-.- nursing including rminiigeimenl of 

BH | 

VCHEllU 1kg. 

* AdmiiiasLrariun imdiutim. 

* Dismfcciion using preputukma dbdiw iijsinsl parvo¬ 
virus. 

* Vaccination of lilies iii-Lcmhici unimaK 


Diseases affecting both dogs and cats 

Rabies 

Kub*ra is a virally induced neurological disease. It has an 
eueplioitildy high fatality rule and is an important ruLuL 
/mmnik disease. 

The disease is widely spread around lhc world with ll lew 
■stand country exemptions and has anted for many, muny 
jtcin. Record* as for back as the 20th century 15.C. contain 
infornlBlkm on mud dogs biting people. 

All. wflrm-blooded nnimals are susceptible to infcclion 
w iih ihc rtbtes vims, allhouph there tire ranges ol'suscepl- 
ibitiiy. Fore Mm pk. bird* uc hrjihly frubIbiiI to Lhe disease, 
while dojrs. cuts, horses, sheep and humans are moderately 
reMrtairt, Arttongil the Iwst rantimfl art huts. and cuttle. 

Wild iLni.mil* jre considered the principal reservoir for lhc 
virus bin domestic pete raprason a direct threat for trims- 

OlisMuil as they afu in COlltKt with humans. 

Although surife iuiLi.lt!d dogs and huil'iai'is liavy survived 
it is generally regarded as a luUil discusc. 

In epuniriti where rahses is present, effective wtinaiion 

of lIi' itiC'-E j«_‘ pets is lIuccII y Linked Elk a lull in lbe number of 
humans iifefcsctLmJ. willi Lhc virus. 

The rahics virus is quite labile and don not exist in ifoe 
tavimnment. Sunlight, warm teruparaluft*, dcMt'caiion. 
heat and diitfifscterte will all dcsiroy k. 


Clinical signs 

There are ihnee stage; of rabies prodromal* excitati ve and 
p;i ni lytic* 

Prodromal 1 tiLs is cssuhliiilly displayed as ;l change 
iu Lhc animal's charnclerisLic beha.vii.mr. Wild animals he* 
cume le_irL'<-. uf iLunmiL'k, moving around open territory 
during life day. IV'Ls Ivcunie hypersensitive tu llieir sur¬ 
roundings, beLLir'ili ife fearful aald apprehensive ut allCrna- 

livdy uvcrly aFTeodonate. This period may last i-3 days. 

Excitative stage This » the stage Ihfll bil-cs he- 

tome ii duqpr to people in cwiftucl with the aninuJ. Ani- 
rmils that disphiy hypersensttiviiy rrwiy Nile out a I u nyLhing 
irK.dLu.ling wood, metal litd itlUffony ohioets. I'hiv is ihe 
'wuid dop' Gtefs of the distate. If the mitative ygns are a 
prominent I'cnlure Of the behaviour the animal is said In 
have ‘furinus ralhiys, Thiv may last 3-4 days. 

Souk animals, howex-LT. Okay not ilisplay lbe hypenteiLsj- 
llvc. (icitelive vigiks, or they may he of very sbori duraiiun. 

Copyrighted material 











D &&ases affecting both dogs and cate i 


I buM: annual* will instead be oblivious 1o their surrounding*; 
and in? nKituOy lIleII. I his is known us dumb' rabies, The 
num obvious syiti piLiriss- w ith these animals are I be signs of 
purnlysis 11 1 bill l~ji l! i llI expression changes as I be nerves air 
affected, 

Paralytic IncttnidiiiAiion is Ohe of iI n: lirsi Miens of 
the pirn lytic vi-iiye of ibe disease. The vims dim u pcs mo 
lor neuron* resulting in a biiwihnih ataxia ascending to pa¬ 
ralysis Other nervous iqjuties include damage to the 
muscles of waltcming (ifcglniiElaiai leading to drooling 1 of 
saliva and un inability ■*.* swallnw.. Other nerves are also 
dunRiped b_v the virus, resulting in facial expression 

change* drooping eyelids, sagging jaw and squinting 

eyes. Cbnngfcs jLho occur 10 Uh respiratory nervous sys¬ 
tem. neuidilug n: the animals death by rapiralary arrest 
The a isiinul jimy otherwise die as a result of a seizure, as 
the virus affects the brain. This stage may list I 2 days. 

From unset off clinical signs in pets, death usually occurs 
within 2-1 days. 

Recovery tales following rabies infection are low. As I be 
risk of further contamination poses serious risk to human 
life animats with signs of rabies ore euthanased. 

Humaiu infected with the vims display similar symptoms 
its described here, bui with hydrophobia being a chasic sign. 


A etiology and pathogenesis 

Tlh: virus must wnif into contact with nerve endings for 
infection to occur. This usually comes about by injection 
of saliva as a bite hut could also occur with infected Kilim 
coming into conLiieL with a fresh wound, conjunctiva or 
olfactory mucosa. 

The location of live bite or contaminated wound luis some 
bearing on the onset of clinical signs, as does tbe quuntily'-of 
virus. As the virus migrates towards the central nervous 
system to reach full effect and clinical signs, the closer the 
contact to theCNS is. tbe quicker the ousel of clinical signs, 
Ultimately *i Reeling the CN& ilwlf and -neurons, signs 41 tm 
nervous in nature abnormal bebavtour and paralysis 


Diagnosis 

Clinical signs and history will provide important infonha- 
lion. The personnel involved in cx.imining any imrirtfial ins* 
peeled of the virus, nr On* which haiCOrtre irttfl contact with 
4in infected animal, should take srenican; hi iheupproaoh uf 

viii/h :in ;iniin.il, fspe'einils uni* Eiial is nrpnrlod Lu In: exhibit*- 
inj excitative signs (ihv* use <il “nO^ne polls' 4 nd "vyfiit#£ 
pules' is m-.l il^Llj.I where handBiiie 01 injections are 

iL>quiri:d;i. Tninshiissiuu rouL-e* dmuLd be burnt: iji mind 
and ;my 11 brusimtv, especially 1 « I Tie fa(H Of hands, should 

he eOvCred. Mivliv with visors should l Ml WOfl! tO avoid 
infection via the mucous membranes. 

As rabies cannot be confirmed by any reliable ante¬ 
mortem test, the diagnosis is based upon diiueiJ signs and 

relevant history. 

■■ 


l^^sl-morlcm cLiagnusis is achieved through CXaminaEion 
of portions of 1 lie brain and brain stein. I Iris is performed 
hy a PSTKA vclennnrv uEliecr. within a leeoeiiiscd La bora- 
Inry The hram is examined for Negri bodies w hich repre- 
Will aec:umuLilum <jf virus pnHciii iai I be neurons. 

Treatment 

Treatment is not recommended for animals shnwing signs of 

rubies due to the risk to human life. Handling ol any suspeel 
euse? should be arv^rid^d. 

jliigs wilh -.1 in 14aI signs should he placed in MxlcL isula- 

(inn. pe ikLui e further iymptOffl idem ilicalion and cuihan- 

a KLii. 

Rabies vaccination for pets 

K.ifrics is fiQt present isi the UK and so the only animals Lb at 
will have been vaccinated against it are those entering, 1 he 
Lv?untr_v from overseas where rabies is endemic or those 
■reiinning in i he Uniied kin^doui under the Peis Passport 

SdwtVK (#w Chapter 6 }. 

Rabses vaccination for humans 

Only those people deemed ai. risk arc vaccinated, i.e. stiff 
working in quarantine kennels or veterinary hoipllals where 
uunuls mid-quarantine would be taken if they should 
become ill. 


SaJittQpellae an commonly occurring bueceria, found Lu Lbe 
ime?iBinal tract of healihy manunaLs. birds, r^-piilev and 
insects. Under ocrLain eiicamsianees these can cause sys- 
Lcimie disease. 

This iv a zoowlk disease and is spread principally hy 
Faecal con Lu minalion. 

Clinical signs 

These are variable and will be evidefiL a lew days after a 

■ 

stressful episode. Dependant upon: 

■ Qvanlily of bacteria. 

■ The immune flatus of the hotL 

■ Concurrent disctkic. 

the Sciens of the hueLerijI. ifllwtiOA will ulsn affect Che 
pr-riLMi l ;i I ii.HL of I lie lIl-mcjsi: - w Kiel Iilt Lhis he gavin.ieiiLenlis, 

hactefaeuiia ^ndcyto^ffinoia, nrg j n foeus or a^soeiateii vs ith 

the SymptomleMS earner. 

Sig Us progress as follows JS the disease mLeusilies: 

(I ) Fever. 

(21 'CMF colour’. 
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(J1 Amonua. 
t4ii Vomiting. 

(5) Diarrhoea. 

( 6 ) Abdominal pain. 

(7) Weight Iqsl 

(8) Dehydration. 

WJtert then is a utvltl' haLleraenun nr tndol ouemia Lho 
animal sim slinw siyns ni duick or exhibit cvnlnil IKTVWS 
a^tem signs. In Nfrfflft infus_:l ic^n^- may le;id lo altortiaflfl, Sllll- 
fojifLhs Of the hi nil of weak pupptes, 

Aetiology and pathogenesis 

Thu a pedes thaL *re of major significance in the dog iind cat 
u i e £. fi/^jwpai^iwn and S sjmJwh?, Ttfrrat arc nol bool sfc- 
cifk. 

Tttt bacieri* move on lo create Eyslcmic sips when (he 
infected ;i pimsil js placed iirnitT eCihsTuI condilioni s-uch as. 
hoapitilnlkifi or boarding/quuaniline, especially if over¬ 
crowding is apparent Anaesthesia. medical msd surgical 
pmeedares orr imHiruaffliuppmiivc treatments will also 

ciSi.ou.ru gc li\c hfcfocErvc fluent, 

FhcmI cotil-uiifiuituiD b ihc most important method of 
Contamination. The most frequent melhod of eross- 
essnlamiTwition is via food, water or family. The bacteria 
can fvrvrrc long periods- of the hcs-1. 

Following a successful recover,’. Shedding' becomes a 
concern, The salmondlac Lurget the tips, of the intestinal 
villi; jt is here that they multiply Fran this sice, and loud 
lymph nodes, they continue to infect the environment on an 
mtermilLcnl hasis> Listing from 3 to 6 weeks each time. 

With emsEtve production -und intesti nal coloniflation. it is 
passible l or ;m audoltHMcmia or haderacmi<i to develop. 

Diagnosis 

Th is as founded on clinic-u] signs and historical evidence. 
Hsiem-ilologiiul imd biochemical analysis tire non-ypeeiiic 
iind faecal analysis will be equally unhelpful 
Specific culture and typing of nfmoKflK from fuwes 
simpks is i he hesi available melbod of definitively reaching 
the diagnosis of sulmunellae positive, Samples for culture, 
taken at the Isme of ruFpwy or post mortem should include 
liver, spleen, intvsELnal iniet -and iw^nteric lymph node- A 
simple of the lung tissue is also required, although usually 
his would only be carried out as pari of a posl modem. 

Treatment 

Treatment of salmonellue is dependenl on the seventy of the 
symptoms. Intravenous fluid Lherapy is likely to he u 
requirement of all infected animals, 

Antibiotic drugs such as dilurampheracolp cnflkTwnyCinp 
amptciIlia and ewroMu*acm arc useful, ulihniigh drug rusev- 
tanoe can he an issue, Antibiotics art normally Only indi¬ 


cated where there are signs of systemic diseases as 
gastrointestinal Halnnuiellu is usually Klf-lirtruiiiig. 


Nursing pare 

* Earner nurring - zoanutic discu.nr. 

* Management of fluid s-latus and nutritional mquirvtnem, 

* General ^mptonidtie nursing including management of 
vomiting and diarrhoea. 

* Adrauiialfatioii of appropriate nwdicmittn 

■ Strict hygiene muum lo be ftslluwed, especially with 
choked uncooked food processed fond preparation and 
faecal collection disposal. 

■ Advise owners of appropriate hygiene Bnuasures, L *-wp?- 
dally food handling and faecal dkpoul. Sjpedil rare 
should be paid to households wills small children and' 
«r where puppies are pmeni us dure is an iimAn) 
risk of faecal conlae-1 here. 


Feline infectious diseases 

The feline infectious diseases considered in this section :L nr 
mnraarised in Table 17 . 6 . and Lhelr clinical rigns in Table 
17 , 7 . 



A TAcurld-wick recognised condition! ChbmyJta pihtaei is 
^msideivd t« tbc cause ofowr 3*0% of conjunctivitis 
GAtts iw the UK. 

The bortcrium hirgets I he conjunctiva and affects all ages 
tff cDttt w iih kpEltm being l he most severely affected, It is a 
highly ifmeMpcdficoivBfusm rarely if ever,, aifecling other 

jnimuk. 

1 1 l> 1 1 1>.>iiu 1 11 ic may ike infct the reproductive tract of 

qutstrts resulting m u.hihTCHirls ;md possibly q eaU-'<V «!' jr-ilvr- 
tahty. however lhi> nnhiiiai.-, to he prewen <;! inivii |]y. 

As I lie organism ii very sIlnrL IlVisI oi l iIk- linsl, Sni nsmis- 
siull ocaus via direct LOOt;is:C Ivl '.I esm uruniijls. 


CSimcal signs 


* Pyrexia initially with eat remaining bright. 

■ Chemusit or eunjuiKiivitit with discharge, serum in nat¬ 
ure initially. 

■ Rlvinilis with discharge, 

■ Bkptuirospasm with hype ram ta, 

■ Snecxinp. 

« Ctcwcmildy n pnmnanitiE may develop, 

■ nisehiirges may become purulent- 

• Ni: vv be yt n kiLLeus may bee i me ml^etei .1 before I heir eyes 
are upon. resuUiiiu. in ophchalmia rieonaturuni. 
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Tafcte 17.7 Maior ckrticad signs of feline infeelious 
dis^asse 

Clinical signs particular to fchls dis*AP.H 
WjeI For driarls) 

CNamycSofiaa 

CaljundHTbs 

RNrrtlB 

FiHinc iRukiiranm 
vims 

See main ife« 

F-elrw intodkkjs 
anaenna 

Afimnta 

f ncIryprrMs 

Tac-hyoandia 

Fgfcn? nhKlttHlS- 
pnrm?ni5t=. 

Sewfirfi tissue 1 in fl aim million 

FwttonaH m Umpcic win leading s& 
tluiii OcCun'ulalian 

Major ssigara - signs depend on WtlCh 
organ is afVecied nnd ihereiece are Mery 
va nett la 

FIV 

feniiini mild iin^s® noisor«N^e4j by apparent 

ucowiy 

Aflw lime & HHAArii ot symplcms will 

dnvgp|3 

FUfiO 

NflSa aria ecu'ar dscbargi^s 

FrtS at sneezing 

Mu u! *i uk urn ban 

PjAgiiiJiH 

TdBQpbtwnoHi 

Respiratory diseasa 

Dcutftf oisaase 

FeBne 

panreyeooaonia 

Suddcfi dwrlh 

PrSying pasHkin 

Duval hugging 


( Ilfmi ie dr^aM.-: 

* Thickened conjunctiva. 

* Minimal esud-FHes 


Aetiology and pathogenesis 

THf antrihnd of imnsmissiofi is not known: however. direct 
contact huivnwn eftlN apr^ir* to be important - especially 
with in.ul.fr Lir nasal Lh^h;i !“££*. 

■C arm-rb. of e&jl- dlsuasc? reTnaini 4jn ou(kt for further in fee- 
CLCici ill llfcL-y ciinlaniii; la? died the orprii'sm wjihout display¬ 
ing signs dinccallv i hem selves. The organism au y also be 
harboured in litre gavIrcHnlewlanal ^ind jceniNil Imcl 

The ujeuhuumi period is 4 10 di}4 ffillowhig miration.. 

The ailiai'ial may sutler Lhu svinpLnms I'nr several monitli; 

however,, improvement eaat rut mi ally be tspeffra! whhirn 2 
.1 weeks. 


Diagnosis 

■ Clinical signs and history. 

■ Faaroinaiion od'ewuunffliv-al smi bs- culture. 


Treatment 

I nea Imenl. with topical OJ SVsl,eniiL~ nnlrhiolics 41 re indicated, 

doxyejdirtc being the drug of chokt, In corses of mulli-c-al 
hnusthcilda the whole cal population slmuld be created ai 

1 he saint* hint 

Treatment should continue for a ftipthar 2 week* Follow¬ 
ing absentee of clinical sigu. 


Nursing care 

# Maintain xinel kvefe of hygiene m uvnid eross- 
clhi Lamination lo -other animals. 

• A^tagUrotUni of Appropriate medkaewnr 

• Ow ner advice, especially regarding txiulfi-ati households. 

* AppILcaiicm of basic hygiene standards will prawn 1 any 
slight pLissihabty of cnHB-lnxuDiinian to humans. 


Feline leukaemia virus (FeLV) 

FcLV is a specieMpecific retrovirus, afFeclang both domestic 
ansi wild eai population* and is widely diAlributuU around- 
the world. 

Jt is. a frequently occurring viral -disease with eUrtnuet 
suggesting (hat as many 1 * two-thirds of the caL population 
have been expoud no the vims within (heir Efetiiv. ]t b, 
nlimalBd Lh&t I 2% of IumIi hy cats are FcLV positive, in 
nsnltt-cat households up io iruiy be FcLV poaiiiuo. Thu 
flcciifrcfK* is m? high nhjii FcL V should be high on ilbo lisi of 
differentials of causative agents lor stray ill al - it is esti- 
mated that IK% of all sick oats will be positive for llte virus, 

Whibt tbit morbidity of 1 his disease may be high the mnr- 
tality rate Ls quite tow with many annuals being usyvnpjo- 
m-ilie lor years- or -suffering tlic disoea-w and nieeveriiifl to 
good health. 

Its main effect is upon die [uuniuw sydem, damaging or 
destroying the cells of (he immune sjsitnm. 1 hen by dimin¬ 
ishing (he animal's ability to fund off other diseases and 
infections. 

The I'eL-V virus is from the same viral family ;11 feline 
infcm unucleliciency virus. 

I tie virus k labi le off host infection is ihsraforo achieved 
via prolonged and cknc conlacl between cals, saliva being 
die most oonpentftted Bounce of the virus. 


Heirovlrfdao 
-—-— 






1 

Spuma^rnae 

OncOfmivirtiEba 

Lcfilivinrue 





FIP 


FbLV 

l ie- BT.l FttoA vjruA BOrnpi. 


Flv 
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Clinical Signs 

Clinical pnonunion n i FeLV fails into iwn groupings 
neoplastic disease or niMi-neopiasUc direaAe (dtggmertfive). 
Noo-ncopl-aslk distilw ure usually jisH^uaied with iiifunu- 
noffiippRSfldfi. There is an overall cleL^ricnuckm in [he e-ai \ 
general heaPih add body condition, 

\mplu*Fir (1,1% Of fMCS)! 

* Lymphosarcoma, is the huhI common FeLV assodsled 
disease. II nay be described, lls thymic. raidlBcenlric, ali¬ 
mentary or muKllaiinw depending on Us localiM. 

Snn^iiHifiluNlic - degenenatire dhcuM 1 (83% of cascs|: 

* Tniromfcccytopaenia. 

* Immum-mediated haemolytic anaemia. 

* Non-rcgefierauivc anaemia. 

* GlomeniloncphTilis, 

■ M yelopnoli lemlive dira» 

■ I m m u-nosyppression; 

- FiP. 

FIV, 

- Cat Hu. 

- Feline nEerillE. 

- TaKDfluiinfls. 

Oral infections. 

* Immune listen diHUK 

- Glomerular nephritic. 

- FolyaniiriLis. 

- Polyneuritis. 

* Rt'prnihk'liVL' system disease: 

- Fetid Tusnrptbon. 

- Ahurtion, 

- Stillbirths. 

- Thymic atrophy (hidiiiL' killUf). 


Aetiology and pathogenesis 

Tire mortality rare is most severe witti very young fciftens 
Young kittens infected r-r r/flv syfiVr u pemrtenl vjTiremiu. 
and die KJlIens X week* nl ;ige and younger are 70 80% 
Hltdy to beHnhe persistently nraeffik whale cm Iy 10% of 

Adults becoming inferred aw likely io he penfotenilY virae- 

mic. 

The virys can he transmitted along a number of mutes A 
ijueen can infect her kiliens cither by lhe m vitro route lit 
across i;l her milk. Saliva is I tea Ml v laden v. blH inis arid so 
dense piupiiliiliLicis ol evils. where difceG CtmLacl wills saliva is 

possible, ciihcr by grooming each uilicr of via bite wouiuk, 
account for I be increased morbidity rate with this group. 
Can fed from the same food bowl, can be infected. The 
virus is also present in mucus. urine and faeces, as well as 
milk. 


ITicrc an? live overlapping, stages Ili Lbe palhuguiiesis 
to 1 his dlSfeLse uliii il:;lI ly indisl iriLl bul iilipurla nl dividers 
regarding iht bttfttlMK responses run-n. 

Ill After oronasil exposure lire virus replicates in lhe Lun- 
sils and phiifynjeil lymph nodes., nr if the virus has 
been inoculated vm ii Hite, ihe virus will replicate ui a 
regionut lymph node. 

(2 1 The virus then bifecis a small number of djvwlAting 
lymphocyte* and macrophages which move on IO 
spread I tat! vi rus around the body. 

(3 1 The viruv move* on cm infect and further replicate i n the 

spleen. guPassociaLeil Lympkmd tissues, Lymph nodes, 
intestinal crypl epil ludi;rl cells and. bunc marrow pnr- 
curubr evils. 

14 1 1-eLV-infeCLcd oculnrphils and pl.ildcls fr4?m the 
hi me marruw mi! then rdlcascd inLu the cireiilalQfy sys¬ 
tem. 

i^i 1 i-1 \' n-JccIs cpillicli.d .icid A iiiduLu tissues. mclLii:iiL' 
tissues Lil the olivary ciuiHJ and hhidcbcr which pro- 
nu3Ws die subsequent slicddang of die virus in saliva 
aiad urine. 

Invasion of lliv hone mamra leads lo ariaeciiia. leukaemia 
and inuiHiiLOsUptrfessiuii. TJic iaivasioiL of the iilttitiimJ 
Cfypt epiilidml edls - Lhe LLebericuhra - leads to etnentis. 
The virus is encveLcd foliowiaig invasiun of the salivary, 

bierymal arid p-anueatLc ghulds, .ind when ike uroueililal 
sy^Cerh is :illo-led by the virus. alK.irliuns. stillbirths and 
anIerliJily iwcut. 

If ml ee hi in walh Che virus elicits an. adequate urianiiTio 

response fwillliit Lhe Unit 4-8 weeks fi.i|3uwiifee feXpOsiif-ej 
iJlieih tiic khifflCtiOffc ;ilClmLV Wall be hailed £Jt SLage 2 tu 3. 
Ike virus is Glhen eliminated Or (breed into a latent slate. 
Appwmnka tely 40% of cats «apoa&J to lhe virus will dinfc- 
ciiate (he virus and recover, approximately 50% w-tll main- 
IdiJl a latent infociaon. 

A bloat infection may aei as a reservoir for imemuiienL 
rakoM and funltcr infeeiicwi with the virus. This Buy occur 
following periods of slrcss, during a cuficurrcfit infection of 
after ihe adniinisiration of a cartuoftenid drug. Li is also 
possible ihai iltc virus will be sluwly eHninaled withcmt 
boL-oming aerivcly shed. 

Where the virus is ivot fended off, Lhe FeLV infection 
w'UI piugrcis through all five stages w-iih ihc eai tacom* 
ing persistently or permanemtly vinunue and ilvcrd'ure 
infeeiious. This may occur as speedily as 4-6 weeks after 
inEodion. 

Cats IhuL do becomrie jxnsistenLly vdraemde wiJL usuallly doc 
of an leLV-related disease within 2-3 years of infection. 

Diagnosis 

■ History and clinkiJ presenlation 

■ Sciuii^vture blood cell bone murow cells exami nation 

for vinl prolein 

■ ELISA leal. 
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Treafrnen# prtd nursing care 

Where Ibcrc is an active viracmia the prognosis »hms very 
guarded and any treatment and nursing care is based on 
5ym|jtflmeftic management of signs and antibiotics to ward 
off any secondary bacterial infection. 

If supportive therapies are to be successful. drugs such as 
eariicMleroids, anabolic steroids and xtiu liiviiamirLS- will be 
required, along with prolonged courses of antibiotic drugs-1o 
manage prevent secondary in fee lions. Any response io the 
therapies described above will be much slower and less suc- 
cniful 1 ha n may normal ly be experienced an othcrcondil ions. 

When managing carta with Lhc disease, care mas* be taken 
to avoid any incidences that may affect their immune status 
e.g. by mamUiining gen'd arrtidka prolocols - to reduce 
the possibility of contracting tfaemobanonetla fetls* Regular 
worm treatments should be performed us well us routine 
vaccinations, especially against cal Hu and infectious enLer- 
ili*. iind the avoidance«f feeding raw- meal due to the risk of 
7"ri vrjjp/fj-cipirAvif gondii infection. 

Known FfLV positive cat* should nOl he homed in musi¬ 
cal households even if the other tats are ifwimlfd as no 
vaccine is guaranteed 100% effective ]nlevlcd cuts should be 
kept indoors to prevent possible contact with other cals in 
the area. 


Feitne infectious anaemia 

This disease iv otherwise known u hormobttrtflMHHttA and 
is earned hy ih* bacterial paneriie ffwmnbarMfietfo ftlii- 

Inleclmn wilh. the parasite may he achieved hy CaL hiLtt., 
Ikfl mfeMiltlOU*-, across ihe plaeenl.i nr vui the qnflcn“* rniJk.. 

ft. ji'lif is ajfWlhtr disease which may develop when the 
host eat"! umnuiH syxLeni is affected hy -dress Of emicurrcnt 
illness TfcOW eats positive Ln FfLV in LhaL lire nol vaeci- 
naLed for the rout me eat mleeliuiJh diseases are aL an 


inomed risk of contracting the disease. Feline immujio- 
defkkocy virus (FIV) has also been atsodated with FI A: 
however, it is also wen in previously healthy cals. 


CUfiiCsf signs 

Anaemia- 

Tiredness. 

Depression. 

Bnappetence. 

Pule gums 
Weight loss. 

Splenic enlargement 
Until rged lymph nodes. 
Pyrexia. 

Tacbypnoea and tachycardia. 


Aetiology end pathogenesis 

The bftdcrii live on the surface of red blood cells. These 
organism* damage the structure of the red blood cells. lead.- 
ing to (heir destruction and their eventual death - thereby 
producing anaemia This damage and desLraction may be 
furl her exacerbated by the cut’s immune system as it 
nEiempu wendkiK the pa mite. 

The method of Iriasiuisskm is unclear; however, cat bites 
seem to be a tey roui* sjx yminj male eiilsengiiged in nfubr 

fighls are cnrnmnrly irtifetlcd. A heavy l(*;i burden alsn 
appears tu increase 1 he i rim In ice. I n lev I a >il with Ihe para¬ 
site^ is LrausuliLLL’d aetuss the placenta and milk. 

Cals I hat are Kcl. V pusilive, uiivacLririaleid, Liulduor 
roaming and or frequently engaged in Gal fights are all at 
greater risk of contracting the disease. 

Onee infected the animal will suffer cycles of parasitaemia 
where complete absence or signs muy occur Ln between 
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bouts, of pfoTviiid anaemia. During the Luna of asyimplo- 
rn;i.ii*-- 4iHUfl the animal remains infective. 

The clinical signs displayed are seen as a re-sult of die 
anat'rthi* l'-jusulI by- clie effects of the organism's activities. 
Sc>ffie cats will j i i;i[ he anaemic because they are asymplo- 

malic camera., nlkcrs fax: a. use ihey mu Ortly Mildly infHted 
by (he diwas*. 

Ortce cuts havg huun infiiL-lod with H.A they vVi?I r£ lira in 
earners for hie 

Diagnosis 

Blood mitjfab is per Formed :is i Kt mom cliuKnusiic tool, 
however lhe cyclic mil ore to lire orj^misrit's presence m 
the Wood circulation can lead to idenliliciilkm problems. 
Blood iniidjfffc is performed using Wnght Citemxa stained 
thin blood sraeura (see Chapter I in. The pumsites should 
then he visible on the surface of the Wood cdl& Blood for 
examination should he collected al intervals. over time to 
compensate For the fluctuaiinj; parMtuemiar 

Routine haematology shorn a high itUculdCytc count 
indicating a regenerative anaemia. As the red blood cell 
destruction occurs me u resull of the bacteria, the hone mar¬ 
row is triggered to releasing more red blood cells - and as 
the desLnjclion oF the mature cells picks up the younger and 
less mature reticulocytes are released in an attempt to keep 
the circulating ret.! Mood tells ;u a suitable level. 

// {Jrtm?hpr1m ii. /fa j fir/w t^iimsms may be JCttl in Oils who 
nr* clinically well dye 10 Carrier Slates «r inftctiira with a 
mi ld drain of the bacterium, 

Treatment 

Antibiotics are indicated to manage the dix&re doxyey- 
cline is the drug of choice, administered over a 2 3 week 
period. 

In conjunction with the antibiotics, oorLicostcrdds may 
he given to reduce Lhc immune-system triggered destruction 
of the red blood cells. 

Cats with severe anaemia may require whole blood trans¬ 
fusions. 


Nursing c&w 

■ Intravenous fluid therapy where dehydration is pre¬ 
sented - 

* < ienLTnl nursiiLu, LncLuduig cnL^urjycnienl with lading. 

* Adrninistral ichii pf lI rugs pre^LTihud by veiennars ■•.lif- 
£60 n. 

Feline infectious peritonitis 

FeJifte infectious peritonitis {P IP) is, a severe disease of ilw* 
eat. caused by a corona virus, Although iIil- incidence i* low 
(1-5%) it is difficult to treaL effectively and is usually fatal. 


Ii occur* most commonly in minlii-CAC househokH and 
amongst pedigree cats, espeeiilly the Burmese. and s* ten 
most frequently in young Cals under 2 years aFajft, LhOSC 
with concurrent disease or stitstcd cats. 

The virus is present in Fact'cs and may be shed for 
mended periods by infected c-a is. 


Cihicsf $ign$ 

Cliucial signs are varied, dependent on the ureas and 
organ(sj targeted by ihe eoronavirua. In the early stages, 
signs will he vague and may include inuppetence. intermit¬ 
tent pyrc&ia. and diarrhoea with weight loss. As she virus 
then targets particular sites, clinical signs then become more 
specific - rdating lo cither "wef or 'elTusive' F1P, or "dry or 
non-cffusive* FIP. 

* ViifL uIFusi^l 1 Hr. Fluid accumulates in the Lhoraeic or 
abdominal cavity - I his is due to inflammation ui the 
hhu*d Vessels lining ike tissues w\ these butty cavities, 
I he clinical sighs reiletrl [lie anaLmmy uflbefed abdinfl- 
hull swelling (gmiealMd. or -increased respiialnry ellorl 
dysphue-j. 

* B5rv, niHi-elfusii-e FlP, I he virus li.is targeted other areas 

and so there as little or no fluid accumulation in Lhe thor¬ 
acic or abdominal cavity but Ihtn will be severe inibnu 
motion at one or more oiher vices., e.g. infernal orgatli 
such as Lhc- liver, kidueys, ilk- eyek the ihiesiahes at the 

brailL A |VemslenE pv res.iu is often seen. 


Aefe/cgy and pathogenesis 

The mode of tfunsikimiiiri is HlH fully u iKk'nli>pd a,ltd the 
iiiLuhaLicKik ptrfiod appeals very Variable. 

Cal-are usually inloeCetl Ehmsigh mkilinK or ansfsLing the 

virus - via direct cuniaei or by Indirect contact through ?m 

infeefed euvLr^nrrvent. Allhnugh Lhe virus may last lor some 
Lime in the environment it L> fairly easily ck'slnoyodi by mil- 
line disinfeul ion and ^ulkI slaiicfcards td hygiene, 

There are many different si rams h>I ihe virus mosi lead¬ 
ing lo mild signs only probably a shorl episode of 

d.iarrhocu 8 as lhe anihuil s iinniuue slalus risihls oil'the virus. 
In I hose amrmils where the immune rcs-pon.se is p-^r the 
virus will progna towards Full E l l J infection 11 lj% b 
The vims replicates in macrophages-. Infected maern- 
phogR then disperse around Lhc body, via ilh; cit-culation 
laigcting the vuscular beds of the peritoneum, pleura, tv-, 
meninges oi kidneys. 

Anlibodies to corona virus result in ibe furmaiimi of peri- 
vwular nnligcn antibody complexes, which then cause vas- 
enlitis If the vim* h-a,^ larptnl ibe peritonea I or pk-u^al 
vl’shtIs, ihi.t leads to fltud kakug? and accumulation within 

tlic eaviiv. 
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Diagnosis 

* IiIlkkL sample n mi lysis animation rf blood yunplcs 

for (be pfwsntee uf anti bodies will demonstrate an unti- 
bfldjr rtvptifitt Id corona virus. UnrorLunaiely ii b not 
pwribte lfl diffcniiftiile between (lie different drains of 
WTMMvinB or between previoM or current infection. so 
till thewr tests eslablish is Hull the cal has at some point, 
recently or in the port been exposed to llie virus. 

[i is possible to also perform blood analysis to identify 
the virus but these are also unable to define which type of 
eoionavirns. 

Routine haematology and biochemistry will show a 
number oil' dinnhn that can be associated with FIP 
and llrac will he additional indicators towards Ihe dis¬ 
ease. 

* Exudate collection and analysis (if present.). 

* Tissue biopsy. 

* Pon-mortem examination. 

The veterinary surgeon w ill often have to gather the col¬ 
lective evidence of clinical signs, routine blood analysis 
results, coroiuviru serology and exudates analysis lo 
TLSLL'h Li pnrsuinpl ivu lIi;lu;ih:isis uf KIP. 


Treatment 

Till* is easeiiflially ptilbulite (L.e. gives temporary or pajlkl 
reliefi as ibe disease is invariably fatal. Aiitibiolies are 
helpful against secondary iiifeenons and corticosteroids 
m:i) slow the determr^ilioil of ihe cat's condition. 
Redyeing llie extent of abdominal disteiksiun hy aspiration 
u-f Lhe exudates may relieve the animal's discomfort for a 

(iff 

short period, as will the respiratory effort br wed with 
thoracocentesis. 


Nursing ewe! 


Supportive care includes administration of any drugs, 
general mining cure and encouraging good nuiriibnal 
intake. 


Ovekd should be advised thnnl vtticinatlan iwoteoob iF 
there ire more cals an the household, Tilt diagnosis of PIP 
should be confirmed by Inane biopsy, nr hy posi-lUOfieni 
examination. so that (he n*k to the other cite tan he deitr- 
mi ned - although this is jual iin indicator as h IP is often not 


transm itted amongst groups of ala. 

Following Lhe discovery of FIP in the household itac 
remaining cats should be vflcchukted to maintain good 
health and enhuKC the immune sysiem, undue mens 
should he 1 avoided 1 hi Harding, overcrowding or major 
change* lo hcKuudiokl rouiuiL i and several months should 
elapse before any new eats are introdueed to the group. 

SNo vaccine specifically designed for FIP is currently 


available in Ihe UK 


Feline immunodeficiency virus 

FIV is an RN A relrovlrui. Affecting both domestic and wild 
eat populations worldwide. Known coGlomually as friuw 
AIDS it is found in around 7’Vi of lhe UK population. Ii 
is a spccies-specific virus. 

FIV is a filial condilion; however. jusL a* in human HIV 
infection, carriers may be symptom free fur years before 
succumbing lo the virus. During the asyiiipInrmiliL- period 
there is ;i gradual dee line in like aniiOal s inimumly .is the 
virus infects, damages and ultimately desirous ihe animals 
white blond celli. The animal will then show dinrcnl vignv of 
the virus and. its effects as Lhe immune system fails to fighi 

off diseases and infalnua. 


Clinical signs 

1 here aTe generally iViur >Liges In FlV. ■■mi Ur in the we seen 
in JiunuiTL I3IV inteelam: 

* First stage — jicuLl: in fceLiuri. the animal may he ‘‘under 
Lhe W^athei - witk u mild fever, kiss cif apptrl ite, d Earth OH 
and lymphadenopaihy. This stage may |o unnoticed by 
lhe owiter. ■ hisf4Af£ begins ahuu! 4- ittbafter infection 
and could lut for tip to ^ month* 

* Second singe - asymptomatic carrier. This may last sev¬ 
eral jtkMdhs or years, tL’peiiding liii lluc aanninl •• iiniminu 
sIuIils, slress levels and nuLnlwnal slate. 

* Third stage persistent generaEt^d lymphudeitnputtiy. In 
humans thou are the only sighs of th is stup.-; however, in 

Cali, niCisL will show other sigiLs of general illhiras. 

* Fourth sLi^e AIDS-related complex Theta cau will 

suffer ffoiki chninic rcspanalory disnrders, With gastrum- 

ksLinal Hindi Lions and skin complaints in addition to the 
persistent generalised adenopalhy. There may be a fever, 
generalised lelhurgy and weight loss. Recurrent gingivitis, 
rhinitis and conjunctivitis are common. Anaemia, renal 
disease, uveilis sind- bgtvmis system ddseues will also be 
pK^ssiblc. 

■ Fifth stage - this is signal led by iIk 1 occurrence of oppor- 
lunntic infections, lymphoid depklkm and suvyre emu- 
dotiam leading in the animat's dkidh In cals there ure mi 

cliiiar disdiiKEuinx lo be jiisliI n btilv,L-en lhe lon;il Lvvu >Liye-. 
4.*i| EBlL" dl^MTJSH!. 


Aetiology and pathogenesis 

Inluulion, is rare in cats k r >s Chun I yeur old. Lravreajung tiF u 
peak aL 14 ycaTs cd’agu. It is Irtm more Lroiimnoniy seen iri 
cHLldLKM cats und thnrc limes uiutl 5 liktrly lo Iv a male eat 

dial Is in foe ted. This indicate* that llduing and the resultant 
eat hues are an iin^nafil route of transmission. Saliva con¬ 
tains significant, quantities of lhe virus. Other potemLiall ave¬ 
nues for transmission include Fomilcs I shared feeding 
bowls), mutual grooming &jwtpvitpcs and via She pliip?nia in 
pregnant queens (lhe virus may also contaminate kittens via 
milk). Sexual transmissio-n is not thought to be significant Et 
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is possible that fktis could flby a role, ihifdbcc id appro¬ 
priate prerairtativG protocol tbttlM txr adoptsl. 

The gcognplriwd ureas of ihe UK where JIV is found in 
ib highest numbCTs art Northern Ireland. Scotland*. south 


and Houlh-ea&L Enpuid. 

There are no vaccine* for FIV and ilk: virus cannot he 
eliminated by a normal immwte fesponse elicited by infec¬ 
tion. The animal will produce antibodies bat these are inef¬ 


fective. 


The virus is labile oil the heal jutd is susceptible Lo 
deslmdim in the tuvirtminewt by routine disinfection, 
heal and dcflicHrlidn. 


Diagnosis 

* Clinical history of chronic or recurring infections with 
poor recovery record, seen an a cal that is lelhnrgic. 
iInn and in poor, general condition. 

■ Blood -iiimpl'- analysis for detection of antibodies to 

viral protein. 

■ EH ISA ictt or mure sophty iealfiti and more reliable tests 
■uoh a* pnlyinerau: chain reaLijoii (PCA|i or immuno- 
luofacfltt Wtuern blot test. 

The EUSA-based nests provide a diagnosis but cun be unre¬ 
liably 

* .Seme FIV-positivc eats produce different antibodies to 
theme detected on the test, leading to a false negative 
mull 

* 11 is pusuhL: far samples to be cem.iarniiM.tcd during pro¬ 
cessing. 

* FIV antibodies are not prod need in the first ft weeks of 
the infection.. 

* Negative Lest results should be repealed after an H 12 
week interval. 

* Mother eats transfer aiv1ibodi.es to their newborn k itlcns 
via milk. These FIV antibodies lire then detected when 
the kittens are bested for FIV antibodies. FIV is usually 
only passed on lo about one-third of the litter; however, 
all tire kittens will have these nurlerruilly derived anlib^ 
dies pfCMQl at the lime of dimpling as they mu y remai n in 
the kittens’ immune system for up to 4 months. Kit lens 
that have been infected with Ihe virus do not usually 
produce their own antibodies to the vims for u furl her 
2 months. Therefore, to avoid false positives, kittens born 
to FIV positive mothers should not he tested until i hey 
are ut least b months of age 

IdenllFfciltton of (foe VI mn . iwdated from the Oy-mphucvLi!* 

(Oflimis the diapncwiv 


Treatment 

There is no specific treatment tfuqri for symptomatic care 
to promote the best health possible, 


Managing the healthy HI [wisiiiii? cat: 


Routine vaccination is recommended W shield ilte cal 
from immune system infeetbn Hen may provoke tlie 
FIV virus to become naive, 

A regular flea treatment protocol will minimise the risk of 
Hamobonor&eflQ fells infection jitk! a regular winning 
routine should also promote overall joond health. 

FIV positive cats should be prevented from caLing raw 
meal due to the risk of Twnpkmta jpwwftf infection. 

Virus-positive cats should he prevented from further 
transmitting the disease by physical restriction, such m 
enclosing the garden or budding u pen, This ulsn 
increases the protection uITbrded to Ihe infected cat 
front infection of other diieasa from other cues. 

The at should also be neutered. In the male this is to 
reduce the likelihood of cat fights, and thus trajuvnmion 
through biting. In the female, neutering should he under¬ 
taken to prevent reproduction. Infected queens Hint do go 
on to produce a litter should have the kittens removed at 
birth, and. these should be hand-reared, to eliminate viral 
trensinhuauHi across milk. These kittens should be tested 
at A months. 

As social contact is a low-risk method of transmission ii 
is sLill possible for this eat to revnain in its multi-cil 
household: however, it is wiae to bear in mind I he impor¬ 
tant role of saliva and so feeding bowls should be- kept 
separate and mutual grooming shouldl be discouraged. 
Litter trays and food bowls sliould be disinfected care¬ 
fully after each use. 

CaLs that are antagonistic to others should be separated 
to j\u:d conflicts leading to bite wounds. 


Nursing care 

Care of the eat ill with FIV is based on generalised sympto¬ 
matic care: 

« Attention to nutritional status. 

* Administration of intravenous fluid therapy, 
i General nursing cure. 


Feiine upper respiratory tract disease 

Feline upper respiratory Lract disease (FURDl. otherwise 

known as "cat flu' is a highly contagious disease invoking 

■ 

LWO YlniHfl: 

■ Feline herpes virus I (FHV-I). May also be known as 
feline viral rhinotracheiils (FYR)l 

■ Feline caliri virus (FCV>. 

The symptoms of eat itu may be caused by infection with 
one or both of these. 

It is commonly seen where there are large groups of eats: 
il is spread principally by in Inflation of droplets hdd in 
uhboIe. Other melhods of tru nsmsssion include direct con¬ 
tact with n cal displaying signs of flu, by indirect contact 





4SQ tttfu rtw.yin.y 


with I'uinLLcs or ihe MVirtuniit. or by contact wish an 
uyrnptOimlk cwrief cut thal is shedding die virus. 

The virus is pTcsenE in Uj^t am cm His- in saliva, tern and 
cijisii I discharge*. Fnvimpirwental con Uunsnation remains a 
Umal ror up is> a week ft >1 lowing the 5 presence of an infected 
0*1- 

TTw •Luis mcwi ;ic ri*k are I hew ihut are not vwctnated or 


;j.n? iirtmiuinti«.ij.pprevu?d and (kittens and elderly eal^. 
Purebred L-ais. e*p«riidly Siamese, are prone to a more 


mere lulteta. 

TJtf dis^ijjjs has a very high morbidity rate; however, its 
inori:i]ii_v mLu u fairly low, ill hough it can be fatal (us a 

result of u&Ondary ni IcN-IntisI. 


Clinics! signs 

Feline herpes vine causes the most severe form of the dis¬ 
ease, jpotentially leading to a fatal outcome in some eases. 
The majority of cats do go on to make a full recovery, 
all hough this may Lake several weeks. Many will ho left 
with residual, permanent elf eels of the damage caused by 
She virus., such us chronic rhinitis or ocular discharge. 

Feline- calicl virus usually causes a Less severe complaint 
with tess dramatic nasal dkchurges. For this virus, oral 
ukwaCimi is a key sign (and may be the only sign), found 
on the Longue, roof of the mouth or nose. Sometimes this 
virus may c-ii use lameness nr Fever in young kit lens. 

■ Parojqraal sneezing. 

■ Serous nasal and ocular discharge. 

■ Anorexia. 

■ Depression, 

■ Pyrexia. 

■ NihI and ocular ulceration. 

■ Hypenalivackm. 

■ Lots of voice, 

■ t,'niLs.hinj?. 

Kecnni.hiry inf^licms begin Lli play a rule in Lhe dLiwnwan.1 
■■ piTil I cd iIk fftt's hum I I h r liiti nciilii r ;ind ria%;i I diuriiuirgt^ 
huL-iMiiir nsupapurulenL, wil It ;m increased risk i.if kur;i I ills, 
iind c l iTnL’jU idcei-jEmri ns Ike eyelids oftrai guE kLultI 

together. The nasal parages beetwiw blocked arid ihe l-ji’s 
^ nie of ■jiilII is diminished and Then Loai. MouLh breathing 
OffiUTfr 

AiMivexin iicciirs. pmbjbly .is ;i rexidl uJ jnrCViJ, ond 

uk-crjiimi iLiul Icmss ■.nF idFiicckin. NyperudivaLion as pruhuhlj 

iis a result Lit irumtli pain lI llc El> ibe and idcciatLiin. 

Vi 1 fijtrtj the disc air is itoc sufikiciatLy severe to become 
Fahd, she cut will show signs of Mcpwry within 7-21 days, 
depending on the breed, age and deg ill of secondary infec¬ 
tion. 


Aetiology and pathogenesis 

f eline lic’rpk’s viis a I >!Y \ virus Ehal m fairly resisLaiaL, 
surviving an I In 1 ertviruBinloil for ap IO S days otT che host. 


Feline c-alici virus. a HNA virus, is more easily destroyed 
away from the hosi. 

Following inhakiiim eIic viruses replicate in local lymph 
nodes before Latgeiing she epithelial cells of the respiratory 
tract and eonpneiiva,. 

Most eats that nienver |Vs>m FLIftD become carriers of 
che virus. En a currier stale each virus behaves differently. 

FHV-I can bei^s?ms latent, or doimanL, with shedding 
cmJy occurring at intervals A^siwiiiied with periods of stress, 
concurrent infection or fbllnwlng e^nicosleroid treatment. 
It is possible that mild clinics! signs of Lhe disease will also 
become evident. Cats carrying the F‘IIV-1 virus remain car¬ 
riers for life. 

FCV carriers shed die virus eunrimu?usly snrm* over a 
Ichlu period of Liaile followiitgdinseal reuovcn, 1 , i,e. years., hul 
many shed for just a slti«ri j^riiiLl and then viril shedding 
stops compktdy. 


Diagnosis 

* Clinicu] history and presentation. 

■ Oropharyngeal swabs esianiLned for ilu- prcsenci! of i he 
viruses- 


Treatment 

Once jigain supportive, symptom-aiie treatment is indicated. 
This may include intravenous fluid therapy, aniitbioiks to 
eou irol secondary i nfections and atten tion to the col’s nu Lri- 
ttonnl slate. 


Nursing care 

* Barrier nursing. 

* General care, with pariJLukr uLCeri-hon Lo folding and 
easing breaihjng difficulties 

* AUmmLsIracsun of medbeatioik and lluid therapy. 

* Owner guidance regarding carrier statu. 


Toxoplasmosis 

Fosoplavniosis is ouursed by pmhi a cocddkn 

parasilc Affecting both domcstieatcdl and wild felines. It is 
widely spread aioutmI the world, with many species of verlc- 
hr-iiles performing the role oF the interm^lijte (hosts, includ¬ 
ing lish, umphibiins, reptiles and ull warm-blooded animals. 

in^lnulmg in;m 

CaLs arc Lhu nnly specie^ in which the piimsite can com* 
plete its life cyirk tdcfiniativc hiisLj and lhu i?nly spsci^ lh;U 
died LKK-ysis. 

Transm isdun lush occur hy &na <af three potential iuciIilkL- 
i L) CafiaivofC!? jiuise commonly becscne infected by ingus- 

Li•: m j af an infcvLuJ inlcnncdiary ho^l cuuLaiidng 

cneysLod bradyzoktes. 
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1,2) Hjerbivorais intemediAJy hwu art moil freqwtilJy 
infected by ingestion of afrtrdnted oofyUs shed in Hi 
the cnviramrait by infected cats, 

(3) During prcpiiLcy, vui the irms-plaeeniaf route. 
TucbyzoiLes actively multiply within the placenta Mid 
spread to ihe fetus. 

Infection rales are dependent on the degree of infection 
a ltd subsequent ingestion of infected prey (intermediate 
hiMlfi, such as rodents and birds! by cats. Therefore it is 
the stray and feral cat population who nui imam the highest 
•ccmuenuadan of iiUectUin as they rely most heavily on litis 
souiee of food. The prevalence (M *f»0«> increases with age 
us well as type population., although died ding of lIil organ¬ 
ism into live envirarunent is as low us \%. due to die fact 
that infected cats do not re-shed! oocysts in subsequent infec¬ 
tions w ith T. gondii. Young cats |< 2 years of age) appear 
more suseepcahle to infection.. 


Clinical signs 

ItiI^mjIIiliii wilk V. gondii ma.\ he :ii\nLpItim;iLic. Cats lh;il .ire 
likely Co htuonic ill w11 h die infuLiiuii and e.vhihil. siyris :ire 

the very young, the old, i m pi tiinosii\^i essed and th«. k+l- wiih 
CLiiK'urrcul discosi:. 3 hir number of urgurtisftix uagcfSIcd in a 
fattOf. Infeetiopi with this organism is cdfllHWn, huwtver, u 
id rarely the ca use ut ml* indicant dpggMt biI any sfp^eies. 

VV hun cIuliltjL signs arc mamlc-vlcd. I lieu? will be lssncsm 
eiafe-d WBlh chf urgaiiii ;i IWiltI hy I by ttryanitfri a ltd Could 
he any of Lhe fol-knving: 


Aiwrefeii. 

taslhargy, 

3 a yn;Kia. 

Weight Itfts. 

Diairhi'Hjii. 

Y Limiting. 

Icterus. 

k ci para lory discasi;, 

Muscle hypera^thesiu. 

Lameness. 

Pa nerca I Mis. 

AsClfel, 

Stillborn kittens.'lading kittens 
NeiWUI yysLem signs, 

Myocardial dysfunction. 

Sudden death. 

The organs mart commonly infected are the eyes and the 

lungs, 

Clank*! signs are normally been soon after Infection, a* 
ibe tachyzoiles arc actively multiplying, in host cells. 

A dormant infection may be reactivated if the animal 
becomes j IV with mother disease, such as FIV. or follow¬ 
ing giucoeortpcoid admiubtralion or immunosuppressive 

drugs. 


Aetiology and pathogenesis 

CaLs usually become infected by ingestion of an infected 
intermediate host. The encysted organism is held within 
ihe preys tissues. KoCowing ingestion, the cyst wall is 
digested by the cat and the infectious org^misins are released 
into the cals intestinal tract. 

The parasite ilu-n moves through the mt-gstiflal wall and 

ItpHeatt* I hmughuul the huily as rapidly dividing. Laehy- 
aPtnlftr Tfclf is knowjt if I he CXlnirdllACftiuil CVcfc. 

The oTfBJiism is also invading the epithelial cells of the 
inlnlbc the eniwwpiI bet iul cycle, culmmating, in the for¬ 
mation of oocysts, which are passed out of (tie intestinal 
(met in Ihe cu t's faeces 

The cut ultimately dwsfapsan immune response prevent¬ 
ing further shedding ul tK^y^is. TachyTautev production is 
halted with bradiyauiles formed instead, These are the slowly 
replicating farm and are relumed within the (issue cysts, 
Tissue cysts are praenl throughout ifoe body in mullipfc 
sites, each cyst containing large numbers of biwtjzortefl, 

(Ssrln Chapter 15%) 


Nursing care 

■ Koonnfk dj seise, 

* Appropriate care and use of dismleelante when handling 

faeces or dinning liller I ray?;, 

* Administration of drugs. 

* Advise clients regarding safe practice 

* Prepare pels' food in a separate area, using separate 
irtmiFilf lad feeding bowls. 

* Do nos allow pets lo lick bowk, utensils, or cooking 
items used by humans. 

* Empty cal Utter trays daily and disinfect with bod¬ 
ing water and then disinfcclanl producis. [f a cat is 
BURtioi oocysts, by cleaning out the tray this reg¬ 
ular sporulalion will not hive occurred and there¬ 
fore will not he infectious. 

* Pregnant females should wear protective glovts ii .e. 
waterproof) when gardening, hands shmiid k: 
washed thoroughly prior to any contact with 
others, own face or items that come inio OMItiCt 
wiih the mouth, e g. drink caps or cigarettes. 

* Cook all meal thoroughly to at least WC. 

* Wash all vegetables thoroughly. 

* Com children 's play areas and sa nd piis ui prMi I 
them becoming cat litter Hays. 

Risk to humans 


Toxoplasmosis as an important aocwiotk- d l^ku pnnu pally 
because it can affect newborn habiys - if a prtrviousdy unaf- 
I'ected pregnant female acquires to^opliisnuisis during Her 
pregnancy In this situation Ghere is ;l 4>0% ukuiCe thu! the 
felus will acquire the infeclion. I n l(W4 of these 
neurolojoeul or ocular disease is presem ai birth. 
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AnniiH 30% Of tiie adult populati+m in (he UK have 
^rolagita) evidence rf infection with F. gundfr. The vui 

majority are eilher a s yin p 9 o main - Or hurt dll])' mild clink'al 
distant. Musi survey show that owning or coming into 
nnilKl wjih pet cats does not ccnnstirufle an increased risk 
of contracting the disease. It is slrny and feral ca/ts, eJmi hold 
(he risk of infection. 

In humans i( up pears the main risk of contracting the 
disease is (o adoteacnis and adults and is linked to ingestion 
of infected meat, through poor meal hygiene and eating 
undercooked mean. 


Feline panieucopagnia 

Feline paitleueopucnia is an acute and severe \ual div.vi.se «f 

dumesEDCiLled and vviJ lI I l’IilIs. allocOn^ I lit uiurtia I sysEeini 
fully hut l‘s|'hjl mlK ilk; iiltotiilaL UUlI. It is t^uL^d by Ik 
Itlnif parvovirus, which ii n. B JaL?d l« cnriLre? pifttO Virus, 

The dbaM hiis A high morbidity and high mortality rate. 
U is spread by direct cvntiKl or Ivy indireel contact via an 
insertedcnvuduuucdl The virus can last miny months ins Ihe 
cnvirunTnensL and it itHEUnl to heating and routine disin- 
fedanl products, Parvoeidal products are. however, effective 
in destroying I he virus, 

It is shed via alt body secretions and excretions during (he 
acute phase of infection. 

The higher* infection rates -occur where heavy population 
of un vaccina led cals exist in cl™ proximity - rescue centres 
■and feral colonies. Young cals -are more susceptible lo infec¬ 
tion with die virus, 

Clinical signs 

The type imd exicnl of ctinkal disease vary, defending im 
the degree of virus iraiHrmlDeU and thy estcrii uf cyrulysis us 
a result of the replication. virus. 

(l> Per acute; A n aOrte, seven? form of I he disease. 

* Severe depression. 

* Sub-elinkal lempera(are. 

* Death within 24 hours. 

i2p Acute; This is the most common presentation of the 
disease, There is a sudden onscl Ot sign& 

* PyiHi. 

* Anorexuj. 

* Depressed mental slate 

* Vomiting. 

* Severe and foul diarrhoea. 

m Severe dehydration and electrolyte imbalance. 

* Cats adopt ‘praying 1 position 

* May remain dose by their food and water bowk 
with ilieir heads hanging over the bowl, bul will 
refuse 10 eat or drink. 

* Hypothermia, 

+ Coma, death. 


An affected eat thai Survives labour .5 days of illness wp|3 
often go on (o recover as she immune system (Licks in) 
to quash the active ififeeikm. 

(3) Suh-wiJk 1 nr mild infill km; 

* Mild flepfeKuun 

* MiJd fevtfr. 

* Mild enteritis. 

The cat will be ill For about 2-3 days, and will go on io 
make 3 lipid, iincomplicaled recovery. 

£41 Siih-dindtal iutetion: CamaDDn in older eats, who go 
on to develop a lifelong immunity, following recovery. 

* lack of clinical signs. 

* Mild kukopuenia. 

* Mild fever. 

(5.1 In ulrru illfiilluil. 

* Fatal l I 11 1 . 

* Feud Tuwirption. 

» FeLaJ muinriulLcii I km. 

» S-lifeibirlh. 

* t -L-rt-bt-'lbr hypoplasia. 

Aetiology and pathogenesis 

In susccplihle tills., ea-pti-sirre to Ike virus ruxulEx in replkii" 
lion of lIm; virus ftncully, depending cm the Imnsmission 
route - in the oropharynx Envuuk and «r within (he 

lyyer'f p;i lehes in (he small intestine. 

Viral lepUdliOfl uti ly occurs in rapidly dividing tells, The 
viral growlh results in rapid eyinlysk destroying (be 
infected cell and releaung l;iirge quantities Of the VITIB 
L Lis [Walls ill a LTlfHkiOL vuacnaia. leading Itt the in feu Ik mi 

of other mitotic target cells ihrmighoui ike body, iisetudinig 
the crypt cells of the jejunum and ileum and the lymphopoie¬ 
tic edh of the bone marrow, thymus and spleen. In nMiHlal 
kittens. this also includes the cells of the developing retina 
and cerebellum. The eat shows signs or severe gaalrocnrberitis 
and immunosuppression. There are no cardiac signs with 
feline panleucopacnia, compared to the canine e^uivaknl. 

The virus is then released sysLcmically once again, by 
these target cells, leading (o a secondary viracmia, and 
accompanying pyreua. This phase lasLs around 7 days 
until the vinis-neuLralisipg antihodies appear in. (he blood- 
The viral is I hen neulralrsod and end rolled imd Ik? iini rnal 
make* a npkl reeuvery from il»e dindcal signs. 

Where pregnani fenulo me mfeel^3 rapid fetal dwilh 
occurs. 


Diagnosis 

* Ginkal kistnry. 

* i nfnrmalitm nf p4->nr vuLX'inuiCtnci status. 

* kiuULl ii'jC haerrialnbngy - Tnurked leuiopaenku. 

* IK'Leciimi of ike virus in Eaeves. 

* CITE <fs4- 
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Treatment 

Supporti ve and sy mpLomutic tre-utment incJud^ inlravcuDM 
fluid therapy and broad-spcoduni antibiotics. lo help the 
damaged immune system fend oil second it ry unfeiTitm. 


Nursing care 

* Barrier nursing. 

■ AdmirtistivJiafii -of fluids and medial ions, as prescribed 

* Owner advice regarding oLher cats within Irouarfujld* 

* Nutritional support - may require Long-term special diet 
to account for severe damage Lo the small incline - a 
low fai, highdigesdbtfciiy diet is recommended. 


Respiratory trad diseases 

‘Hie resfririkiry System comprises iliu nasal cavities. g^Juir- 
yn\, larynx, UiclKa, bronchi, hfonritiotes and alveoli. 
Respiratory trace dims* nuiy involve any of these organ* 
and cun He dmtfied as eiiher upper (alTechiLy the upper 
airway, i,e nose, phann*, larynx and trachea) Of Lower 
(affecting the bungs, ia NoncM, bronchiolM arid alwoli)-. 

Acute respiratory failure 

li^pirahir;, finikin* asccufs when the Lungs are unable to 
fiiiHiEmn sideqiA^ldy. i.e. whrni iJtey L jil M longer transfer 
oxygen in i hu cifLulniioh and efluiTi.na.Le carbon dioxide from 

ihe boJv. {"Imiirai signs of liluIi* r^spifatony lull Li ft include 

dyspnoea, cyanosis, open mouth breathing. orLhopnoca. 


hypoxia, increased respiratory effort, collapse and Tachycar¬ 
dia. Upper airway obs-1 ruction. flower airway disease and 
exira-pulm.ona.ry disorders such as d iaptuBgnuilK; hernia, 
pneumothorax or pleural! effusion may lead to respiratory 
failure. 


Immediate nursing care 

Dyspnoea is aai emergency Thai requires immediate veterin¬ 
ary attention if the animal's life is Lo be wived. On presenta¬ 
tion of a dyspnoc-Kj patient, the veterinary nurse should 
jditnnbier oxygen by any means that Ihc animal wiLI toler¬ 
ate. Table 17Jft allows the different methods of oxygen 
adnunUiration available. The patient should he placed in a 
stress-fret imvironinetii and be continually observ ed . If the 
patieiu is io receive long-term oxygen therapy, the oxygen 
should he humidified to prevent drying of airways. 

IT (he patient is collapsed it should be supported in sternal 
reeumbeoey to allow inflation of both sides of the lungs. The 
airway must be kepi, dear of secretions, such as saliva or 
Mood and the head should he positioned with the iteek 
extended and the tongue pulled forward. If the paLient is 
unconscious an endotracheal Lube should be placed. 

Resuscitation equipment should be prepared in case the 
animal deteriorates. Equipment required for endotracheal 
intubation includes an endotracheal tube, local anaesthetic 
spray leats). Ian ngnscopa. cuff inflator. bandage for secur¬ 
ing the lube. cLrcuil/ambu bag. and an oxygen supply. If 
respiratory arrest occurs, the patient should be intubated 
and intermit Lent positive pressure ventilation (LPfV) per¬ 
formed at Lft-^ breaths per minute-. Vital signs should be 
continually monitored. 


Table 17.B Methods ol oxygen administration 

Method 

How td> set up 

Comfrmvt 

Mash 

A dtRA-'tf ing mn r. k snixifcl tin- uson Id prove nfl 
rnhmnltiing r/ i-artrcn riuK-dn 

E.xsy wid guide to set tip. but often poorly tatonPed 
bpdytpnwc pal lent s 

Ron b y 

Involves plaong an oxygen supply in irart ol me 
noMrimauth 

Easy and Quick Lo set up. Vary useful in aniniaTs 
lhal will not ICSttrale Oflhfirf malhcHfa oxygen 

aupplemefliaiiori 

Nasal tu&g 

flnwhrw plaong an infant toting lubn ntg eti^ 

nar.c (soa Tab In 

1*3re drtiicuii lo set up-than ota rr^ihcKfe 

Good lef tang-tsnm qocygan therapy 

Busier eoUar,'cling film 

Involves pieoog a lelaUvely large busier collar on 
the paUenl, covering One Irani with ding film 
{leaving a smai n at Use trap to r camon ckacKte 

tg e&cap^ and ptpng oxygon in at the back 

Easy to set up bui should tie u^ed wifti care, as ini- 
mate which pant eAcesaively may become 
hvpertliavmlc 

dqgfln cage 

An oxygen cage can be set up by covering Iha 

Tronl of a kennel wHti elingi lllrYi and aipirg oxygen 
into c 

An incubator can a ho be used as an euygan cage 

A good way Of admin AM nng esygen wflliiAJl 
sire sail ig Ihu pa/lienC, but only sui“.iibc for calr. ard 
siral Jc-gs 

Aeeess- Id the- pslicm shoiid be mrumoJ Imsc-tijm 
each True the cage is Dnlcted gll the rzxygnr 
eaeapas, Dftbull Id irnntoir palicnl bfMJi.rrC not 
easily a&tessibie. Palicnl rray avcrheal 

Endorse haul "ubc 

Irriubabon 

Usfid n aramala which arw uncomckiys or lhal ha^ 
'esniralcr-y Jirmslrd Only moltral finil^nln lor 
perfaiming IPP^ 
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45G ton tfismiers a*1d Jhflfr nursing 


* 1-sola ie und burner nurse if an mlccEkius dbca.sc is vus- 
ptiCttd 

* Administer meditations as per the veterinary surpass 
inslrucLions. 

■ Perform nebuili.sd.tion. 

* Perform coupugc. 

Nebuli^ation <md coupage aid removal of secretions in 
paUenb wiLh pneumonia and should be performed lor 5 

10 minutes, three la fcmr limes dajty. Nefoulhucion forms 
liny droplets of wjter b whkh are breached in and moisten 
topira-Gory secretion, making them less mbomia. Ooupage is 
performed by percussing the chest Hal] wiih cupped hands;. 

11 helps loosen secretions and stimulates co aijjhdng. 
Humidification is another loehruyuc dial can he used 1 o 

moisten secretions Ln die respiratory tmei. making n cauer 
for Lbe animal to Cough Lhenl up. IL e.uII he easily performed 
by the owjwr ai home, by taking the p*t inio the (HlhpftOm 
with chcrn two to iJLrce times daily. 

Nasal discharge 

Naval Llischarce may he seen with uppv'T IHpvtny tract 
diseases and may be serous, mucoid, teuv^ptinikni oi hae- 

inorshagic icpivia.ti^^ The discharge may be unilateral 
hibi lend, Other signs ol nasil di^eaw may include mazing* 
firdil sw-ellmg, dy^pivnca, simp-ting, facial ruhlwng -and anw- 

exia. 

C. 4 iuses of Hah) discharge include viral infections, eg 
canine distemper., feline upper respiruLory disease: fungal 
infections, gispcrgillo^sis: secondary bacterial infections. 
uHeTgies, tuffwon: and foreign bodies, such us grass -seeds. 
Anirtab wirti ami foreign bodies are oflcn distressed and 

will pau- ul their I slug ur rub their nqfg on Lhif ground. 

EpiflUlX-is may be Caused by l faU:ma, foyptrfeilWOfk Ctsaguk®* 
gothic* and neoplasia. 

The following ieilS may he uv-clul in uiv£vfl]gu I my naval 
disease. 

* Blood i«te including haematology, biadiemiBLry- cloning 
profile and -sexology for aspergill as or viral unLibody 
dim. 

? Radiography of the nasal cavities and thorax. 

* Rhinoscopy (anterior and retrograde esjniinaLio-n:i. 

■ Nasal biopsy For hislopathology, 

* Nasal flush Tor cytology (sec Table 17.13). 

■ Bacterial and fungal culture. 

TreafmerU involves sped lie Ifoenipy dependent on Ihe 
cause of Lhe nasal discharge, eg. removal of rasa] foreign 
bodies. BDtibntKS to (real, hiicterial infection. Loptcn! mu- 
fungal-* lo treut uspcrgdlus umi surgery or riidiotheriipy for 
neoplasia, 

Nursing care 

* Mum Lnr vilul wgrtv. 

* li.ilhe diy.-fkiirgc Ituc'iS nose as iiLVCvsary 


Table 17.13 mm Flush 


Equjpfrwnt nerqjLkirna Sfarffe satne 

5ydnge luse 30 ml Ljct lip lor raits'smai 
fir's] 50 ml e&lf t*lcr lip lor j rgn 

laryngoscope 
Bandage m- \i aefe pftaryria. 

Bowl 

Procedure- 11 ) faRnflrnl ar^slh-ijlic 

|3j Pack phjiryna *itti 
f3| PI^cr- p^rtienl vwrth head hanging 
erwar me wige ol ih@ tab^e 

KS Hipid tk?wi under mwih lo catch 

salirfl 

i&l Fiusn up both roErtria iMi sain# 

151 ftemewe t?andage and examine krf 
p*ac-as -of tieaua'ldregn tidies. 

|TI fciHm™ i>acK ol moulh tor pieces, 
ol IssLteilcrBi^n tM3d*ea 

m Send otl sample ol rush lor cyieflb^y 


• Keep clean, hath and Ul lkxI'i as sieetvsan, 

• Encourugc uninfui] to euL. 

*■ Isolate uihl harrier nurse if un inlL-taious discauf is vus- 
pceled. 


Heart disease 

Ikurl daseii-sc can be classified a* corigetiical. i.c. prencm ue 
hirLh. or acquired, nhere she discuse devekip« over tLme. 

I rEiLri discus leitds i« cnnccsium und henl failure. Harr 
fjiluTV may be dimUkd as acute 1 sudden onsel) or chronic 

I'develLJfPi c>vtrf u lung pcruxl of l,irn#y 

Chronic heart failure 

Heart failure can he described a^ left- or jiglit-vidi-d. {Imi^d 
signs depend on nhieh pon of thir han is ^ITed^d. I Il-ufi 
di-se-asc can affect berih sides of the heart, i-^Lrung vi^iis cd" left 
il ivd right heart failure. 

Left-sided heart failure causes pulmonary venuus esjngus- 
cion and pulmonary oedema. Clinieal signs inc lude lethargy, 
exercise inteleranee, coughing. Eaehypitoea. dyspnoea and 
nrlhopnucu, Syncope muy occur with arrhythmias or hypo¬ 
tension, 

RighE-sKlcd congestive heart failure ciiuse?: systemic 
venous cungcMion, This, leads lo abdo-mmul distension dure 
in .ii^-ites 4ind ttepatomegiily. and dy^pnoe^i due to pleunil 
elluvion. EhtcIb irUoter..inoe nr syncope may oeeurdiue to 

pruir euRli^L" outpiil. 

I luiiLriHjni lorchnime heart failure iv nimed al ailevialmg 
clinical signs. Ilni.es uses! lo lieaL cantiae failure mcliKLe 
dial dies. S-asudiblohi. ariHid^fhytharlies and pusiLive iuo- 
I rc?pes | see Chapter 12 fui more iidimiialii.iiLj. 
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Nursing care 

* RMlriet exerci sc. 

* Avoid slnsL 

* Monitor vi [ Li I liL' its. 

* 3 Jiifl if obw. 

* beud ii U'*A—M-siiiim diet I'uh/Oid sally [reuLsy 

* AlII ml'iiskT dr Lie ■■ as p*f veterinary SUf gfeOIVS insCiuLliL'ms. 

Congentf^ heart defects 

Patent ductus arteriosus 

131 lire Ictus. the duel.U s JrLi.rii.KiU.-i connects (he p UI il l Oil a S') 

angry to the aorta, allowing blood to bypass the lungs. The" 
dud us- arteriosus F-hould dne soon after birth. buL swnc- 
tinHH i< rnnabs patent. allowing -shunting of blood from the 

aorta into the pulmonary army- This leads lo Icft-aded 

heart failure. 

Pa Lem ductus arteriosus is ihe ruoal eommon cfl^enili) 
heart defect, in dogs. A machinery-type murmur is heard on 
■usfldlHliiHi of die heart and is usually detected by the veter¬ 
inary surgeon il l l he Lime of the lirst vaccination Tralroenl 
mvolwr swigery lo ligate ihe direUe arteriosus, The prog¬ 
nosis is riHhnt wilh surgery, 

Valvular detects 

Milial tricuspid valve dysplasia h due to maMbrmalikin of 
the atrioventricular vjilws, Regursinilioti of blood through 
the aLriovBnrtrimlur valve increases the vrwrUoad For the 
■ainum, kwding to airal en large™ nl and tntpnlm heart 
failure. The prognosis is poor, 

Aoriac pulraovtic ttenoHF is a iwrrowifig of the Simla pul* 
■ntmif vii Ivc, which abstract* i he llow of Mwd leaving the 

vcailncL 1 . t ins Il'iilIs In hyp£f IncrptlV of ihe ventricle 11^ the 
hjciirt it\&& Ln ni;i mi jin c&rdim-' oulpul. f hnkul signs include 
syncope, esjfrcise ipiokmucc and heari failure, Pulioonic 
stenosis can be treated by surgerv or by performing a hah 
loon valvuloplaaly. 

Septet defects 

A hole in lI k - septum I M:l weei i lIil- aifia or w. B rilneles ;iltow-t 
blood lo flow Jram ihe left lo ilh: i il* III side of ihe Iseuri, ihn 
lends lo congestive heart failure. Vcnlrieular septal dcfeeits 
are the moft common congenital heart: defect in cats. 
Trea Intent involves surgery- lo correct the defect. 

Combined defects 

lirtrcdugy nt Fallot c-iuMte congestive Henri failure, ft is 

Blade lip «l four eiHiifM.-iriLTil-r piclmoil ic slcnosc^ VHLiricuUjT 

septal defbc-L. right VMitricidar hypertrophy and a deslra- 
poaed aorta. The proujuisis is very poor, 


Persistent right aortic arch 

Pcnivtent right nonie arch is a vascular ring anomaly. The 
LieMipluiuus is trapped hcLwecn the lujanieniuni artvrjosii^, 

aiic-Lu, pulnmnury artery and I mail bast causing rcijnry'iI;i 
Ellin ol [nod. AlTcCLed alUFiknls are dunEed a imJI may have 
LLspiru lKNi piwurtlunin. I : l.;i I nL-. nt uLv^lves iiirgtry lo mil 
[lie ligairtenlurtL gilffWIUL 


J-.ndru:uiditKiU lefers lo -ehfume iifagenuiulion of the heurl 
Valves, particillarJy I be iimLe';iI valve. Ulus IltjlIs In rtgucgitu* 

tlon of blood into the kfc aLriam causing cor^gretion .and 
heart fuiluTc. 

Bacterial endocajdltis, is due In bacteria] infection of Ihe 
heart lining and nun! commonly affects ihe aortic valve, 
causing leakage of blood hack into [he kfc wnifidt- 
Clinics] signs, include lethargy. pyneKia, shifting luiniiKSi, 
anorexia and detection of a new Itean murmur. Treatment 
involves antibiotics-and symptom jim: irealnwnt of heart fail¬ 
ure. The prognosis is poor due lo permanent damage of die 
heart vaJves. 


Dilated cardiomyopathy {DCMj is seen nt hi rge breeds such 
us Dobcrmana pinschers. Boxers, Greai lliiiws iipilI Irish 

Wolfhounds. 9i develops with hc-m enlargement., reduced 
conlraeiility and congestive Jicuii failure. 

Hypertrophic cardiomyopathy is the itiosl common furm 
of heart dbeare i n cad, Enlu rgnoeni of lIil- Left vcnlrtcle leads 
to reduced myocardial relaxation and inudequale eardtnc 
oulput. causing congeative hcun failure. IX“M may oe^ur 
in cals ns a result of La urine deficiency (e.g. LvUi ng eidusively 
fiGhk but is imcomnion now hhvuuhcuI diets an- fed.. 

RcsUkCrv? cardiomyopnlhy Leads to reduced myocardial 
rehiviiiiiin iim.3 contractility resulting in congestive heart 
failure, 


PencilnrhiiI effuntHl TCfeTS to the build Up Of lluid Ifelween 
the pericardium and ihe heart iisdf. This prevents ilie Iwart 
from expanding properly faulting; in righl-skled heart fuLI- 
are. with a pleural efftaitM ^md ascites. PerkBidiocemuk 
should be ptftformed «nd rewlle in a nipid amprovemenL. If 
the elTusioi'i recurs siiTgen in remove ihe pericardium may 
be necessary. 


In 4iddi1ion lo caking a hiseoty ami pdf turn i rtf u full cbnicul 
examination the following diugmiNi.iL: lesis ^ire .;jv;ij|iih|e: 

Copy rig hied m ateri al 


Acquired heart disease 

Endocardial disease 



Myocardial disease 


Pericardia I disease 
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■ Blood leMx for haematology and biochemistry. 

■ Ebplmurdiofnin (BCG). 

■ Ttimdc radtofrapbs (lalmil -nnd dnwralnl) 

■ Be h ocn r 1 1 » gnptiy, 

Eigc troc ardiogra m a m ECO mnuits iJis dectritiil 

activity of She heart, It is used to duifucwc uTfeylhmiu 
und may be used in eon junction wish ulher lesls to detect 
chamber enfarfeinenl. A vticriiury nuTse should he ably 
to record ;ir li-OC of diagtiMk qimlily Table IT, 14), 

£c/j o C3 ndibgra |C%- This is ullriisiiiiiuJ esjnnannLi^n 

ol tbe b«iTt A pn>bc 4! he Einnidmf) ■* placed in mitact 
wiih the surface of ibc patient A pkfiMlHCtric crystal in 
ihc probe snail* high-frequency sttUrtd wsv«, which 
dice ted bade by body tissue The ininttlHr d cicely l Ns 

returning sound waves nml convert* them in in an uhrur 
Knund image. 

Two-dimensional echiX"WnJ i < >gni ph y allow* asses^med 1 of 

Eihe heart It it anatoiTUL-jL l ki \sl C s jikL I lit: sue nfi [he efeiam- 
Hlts. M-mnde iilkiwi rVfytWatNfbd fiUKILOEl lo he aisc&sed. and 

Dopfder cLluvai Lhuyr;iph> enable [he source of a ban 
murmur lo he diflceled. Muil idlinsourid machines Mall per¬ 
form Iv-O-dimnim unrLal and M-rtiOd* ^OC&fdiflgraphy, but 
Doppler is a more xpedidiatfd t-eetuiique. A veierinary nurse 
should be able I* assist [he VL'ICftllary mrgmi wish the 
ultra sound se;tn (see 1 able IT.I 5f. 


Acute heart faifure 

Animals with acute heart failure; present with uwk dys¬ 
pnea, cyanosis m pallnr a lid eai dioftjeuic shock. Animals 
are often distressed, ha.se dilated pupils and will resist 
rtsLraniE- Sfivetdy dyspnoeic dogs are orlhopnocic ami 
open-imiULlxd breathing Ls seen in cuts. (Note: cats are obli¬ 
gatory mjtnz breathers. so this is a very had sign.) Clinical 
signs of cardiogenic shock include collapse, decreased 
uwawHUfc suehyeardia. weak peripheral pulses, cold wire- 
mitbu, pale mucous membrane -and a protohfed capillary 
refill Lime, 

Table 1714 Procedure lor an ECG 

(1) Raw toe paHsml <n sight Salem! rnnumbency. preferably Ofl a 

rubbor-lDppod labfie 

(2) Anaeh itte nlWrpJii ; 

Red - rtflhi ^pb 
Yelow - litt lore 
Green - m rwn# 

- right hmri 

13] Apply e oonclusng i|tsi re alcohol to the stocircdea 
(4) SotoCt Ihfl witrngs lip FmTfc'nnV and 25- rmtfs tee eutaP^e Tor 
rn^t pglinnls 

45 >] Hneord Sho ECG (toads I. II, III, AVL, AVR and AVF) 
if.i L.jnbfii Hie ECG mt n dtee, sniiiigs. le^ads and case detais 

i#wa Urn triffctrLAAis go ,tj»- 1 ^ 1*157 0 * tnai^c ***&- 

11 1+« at .ripftf tow mj »«yV .w a -ribctwH* 

Dw lUi cM irioofodc gam an dw rmTmepi0 ¥nb. 1 a 


Table 17.15 Assisting th# vsHhMary surgoon with 
cartiac ultrasound 


411 Clp P1B Iwo™ thfl Ir^i reduce r posrtion^ I loti psrselBnvsI. 
r^jht pjrjKtemal «nd siincosilfll? 

<P.I HashfEun anirrol In LUrmI recuPhenpy and puB Itifl InffHirrhs 
cranfcaSy 

<3.1 Apply uttrflwajnd ggi tg ihe prdba 

iJ4j Atiw toe procedure dean the probe and wipe toe gel frorn 

anifTiA's coal 


Inilial l.nzalitttni.1. shmild he iiimed ill sliihjljsing |tic pfalienl 
TiLLher ihlit invisiigiiiins; iNe euiM of Cifdioc hi dure. M«1 
jmliento wilt reserl reslrtim. sn hundlirnt of inmenls shnuld 
be kep[ to a minunittn, i)\\ ulji should lx- adminiiiercxl b> 

if hi L"dsicsC kasl stress! u I niLTlmd available. It posy hie ljii 
irHi;i'.cijnus calhctu dioukl Lx pbcwl. bUL do not sCiess 
ike animal. Drug^ used Lu HLaL pukilLniafy nudejlla inelude 

diu relics and vasodilaLor^ [Jjufctks sho u Id be administered 
mifiveiiously few rapid effect. Water should be provided ad 
lih. NiuogUcerine oiaLmeiu is a venodilator. which can be 
administered lopicalky^ usually on the inside of die pinna. 
(NB It is absorbed through Hie skin so gloves should be 
worn to prevent diirecl contact otherwise hypotension may 
occur.) Poor cardiac ouipaL and tissue perfusion lead 10 
hypothermia. » the animal should be kept warm. 

Cardiac arresl may occur al any time so resuscilalion 
equipment should! be set up ready. Equipment required 
includes endoifacheal tube, laryngoscope, ambu bag or cir- 
cuil, oxygen sappily, lie to secure Lube and a cufTinflalor. All 
personnel shouJd be trained sn and be proficient al perform¬ 
ing cardiopulmonary rcsuscilalion (see Table 17 . 16 ). 


Nursing care 

* Du mil *rtm,s ftlns is ■>! purl iluLli imfi«.ntj:iLv in enLs). 

* Aditiinetler oKypen. 

* Cagp 

* IKecp vriiem. 

« .Monitor vital signs. 

+ Adimituster drn„gs as pet we ter inary surgeoifs instruclicHns. 

* Perform eardiopulmonary resusdtation if cardiac arrest 
occurs. 


Table 17.16 Procedure Tor pfrjl&rming CPR 
(cardiopulmonary resusalaliOrtk 


AjFWVAY Race an. OKtoMiMJ lube 

BREATHING Attach Ig anMBHtoHc cwcul or nmtsj bag 

Perfcinr attilir.ial ’.nr^Jailinpr. nt 10-20 bucatos 
per mini.fcn 

CIRDULAFICHN Pwkm card*: maw-age al 60-120 

C-nrnprfQ&swns per mmitc 
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Anaemia 

Anaemia a bf eireulaiang volume of red blood 

cell* Aimefiak MCI*** ill Lbioe ways through hacmoTrhijge. 
increased red P.-I3 duKtructuin fhuctfholysisl or decreased 
prod iKtifln of red htond culls. Anaemia can Ik- c] ii.ssi 1 iprJ 
a.*' regenerative «r non-reptirtumii \ e. Regenerative anaemki 
describes un imcinc in red C*JI production in response 
io cell. loss duo So haemorrhage Of haemolysis. Non- 
regenerative anaemia describes an inappropriate MpOAte 
la a reduction in the number of red btood cells and tevsre 
eases are commonly associated with Iww WMWW dis¬ 
orders. 

Anaemia can he described as dlrOnic or acute. dtHMiie 
anaemia occurs gradually wr lihic and. hulks include 
liver dreeax, nuttilional Awndm (u._g. iron deficiency), 
bone marrow disorders, visit infections I'e.y. HE.LV, 
FIV), parasites (/framed wfomMa firtis) attd immune, 
mediated disease. Acute uunia ocnirt mldeniy a* a 
result of haemorrhage -or haemolysis and may be due io 
trauma, surgery., cloning disorders, warfarin popping u nd 
hBUkar^KwarsamiBi 

Clinical signs of a naemm are due to a deertate m oxygen - 
carrying capacity of the blood and include pallor of ffiucovu 
membrane, lethargy. weakness. cwreisc inwlteranc*, tul- 
lap«, tachycardia and tachypnoe-a. 

Diagnostic tesls available; 

■ Blood tesls for routine hmeheimsin and ha^maiotogy 
(including relkulocylc and platelet counts), t'aiv shuuld 
also be screerwd for FELV.'FIV viruses and the blood 
parasite, HaemolHrrftMtttQ /Mir. 

* Blood tests for cloning disorders i ndhiding ujctiviitetl tM- 
ting time lACT), proltanmfrin lime (Fl h Mdi^lnJ par¬ 
tial tlucunboplasiin! tamo (AHT.I, vnn WiHehraiuT't 
factor, buccal mucosal bleeding lime and assays far dot¬ 
ting factors. 

■ Blood tests for immume-mcdialed discute including in- 
saline agghitinatUHi, Coombs and antinuclear antibody 
tests. 

■ Blood tests for iron deficiency* including serum iron und 
total iron, binding capacity 

* Thoracic and abdominal radiographs. 

* Bone marrow aspirate,biopsy in non-regenerative anae¬ 
mia. 

Treatment should be mined at die undedyina £00- 

lIiIIiIII, C.g. give Linmu.lLUhUppIL'SUllU for ILMIIjUriL' - 

meiliaCL'd. diteaue, Vitamin K for warftfiJL poisufung. cet- 
Tacydmc Cor ItaemftfHirttuwtLi jfihflOf, elk ninth crapy lor 
leukaemia or lymphoma and myttajpoieLiji for renal 
disease:. 

HnwL'YL'f, if Lhe packed cell volume falls to such a level 
that the red blood cells are unable to carry sufficient aiygen 
to tissues and clinical signs are evident a blood transfusion 
is indicated. In chronic anaemia, compensatory mechanisms 
occur over time, enabling animals to tokrule a lower PCV 
than lhow with acute blood ta& 


Nursing care 

* Keep quiet. 

* Avoid stress. 

* Monitor vim! signs 

* Administer drugs ,ss per lhe veterinary •• nig coil's instruc¬ 
tions. 

* Administer blood products and monitor tor adverse nsn:- 

IlUflS. 

* Feed a diet high in iron and B vitamins. 


Clotting disorders 

Abnormal haemostasis is due to vessel wall delects- throm¬ 
bocytopenia, platelet dysfunction or coagulation factor dcli- 
eitneks. Haemorrhage may occur spontaneously or follow- 
11 jp- surgery, Trauma or loss of deciduous Leeih. 

Fhe site of haemorrhage varies depending on the type of 
dulling disorder. Multifocal |rinpoint/pcEcchial haemor¬ 
rhages on iJbc skin or mucous membranes are seem with 
impaired elm formation. Melaena. huematemesirs, epi stasis, 
liaLiruituria und retinal intraocular haemorrhage can be seen 
mill ihmunbocybaiiciLiB or plate let dyafuadion. Haenutioam 
jonhation or bluL'diii L into body cavities, including ji u ids are 
as-KsciaWd with ch^LLnig fmeLLir defiL.'icjk.'ie^. 

J JusgiiusLic tests available include: 

* Kiiuiine bioebembuy and haematology (including plate¬ 
let cotuitj. 

* Aetivaled dulling lime (ACT). 

* i , roilin.imhm Lime 4PI*i and activated partial thrumbo- 
pbistsn linw (APTTl. 

* tin ecu I mucosal hi cedi ill Liarle. 

* Von Willebrjfid's factor. 

* Factor VIII. 

* C'Hbtr ctottlpg fact'lli 9 aisays. 

* Rhrin. dcfpitlaliO* prodtictt (FDF). 

Clottin| disorders tun he herediMry ted may hart a 

higher iiwidtinet- in ttftiiin hivedK u e.g. Vnn Witlebnand's 

disease an ITohernumn pddtthers and FTiitemra phi Li u A 
(Kiflur V||| deficiency) in German Shepbenil dogs 
HKnofibMui A is st-a-linViKl. aFleeling only mate dogs, 
alihough female* gm he ciirriers of ch? dki» r Immuue- 
niodialed chnHnbocy’lcipeiuii 11 Ml ) h an mhented disease 
causing dc^i ruction of piiiteleh I nlierilud dvtwi s iuv present 
at hi nil but clinical signs may noi develop until kter m tile, 
e.g_ Jl ehe link; of ueuten ng. Affeeiedi aninials should not be 

used for breedi ilig. 

Same dotting dkwdin art acquired, Lc. develop wtr 
time and are usually seen in older amieiuU with no previous 
history of bleeding epasodes. Aeq aired disorders may be due 
to oestrogen (muerty, warfarin poismning, liver disease or 
dLiscmi naled hutravascukr ec^gukLion (DJC). 

Fbama, pbtdrt-ikh plasma or whole blood may be 
required to stabilise patient* with elalLing disorder*. 
Specific therapy involves administralicm of sieroids for 
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Table 17.17 Erxlosoopy 

Guidelines for pteparaliDn 

Upper Gi yrkropy 

Stariw tpr 1^-1 li heu-rs 

Lower GI andoscoisv 

Siarve tor 36-flB teura 

AdminiBler el leasi iwo warm wait* 
tinemaa to empey th& colon 

Oral lewMves may ha admn^rsd 
12-16 houia prior »o erxtofleupy 


shay Id he administered at a rale sufficient to replace my 
fluid deficit. provide m: lime nance requirement and replace 
ongoing losses. A 0.4% sodium chloride solution may be 
luscd to correct the metabolic alkalosis caused by vomiting. 

Nursing care 

■ Starve animal for 24 hours, then, feed, small frequent 
meals. 

■ loud a blind did suth as chicken and rice or u commer¬ 
cial prescription diet. 

■ Keep animal dm, hulh and groom as necessary. 

■ Monitor villi signs. 

■ Monitor hydration status. 

* Administer ml ravenous llunds i l‘ dehydrated 

* <)hv."rv l’ and rconrd any v-nnarjing 

* AdimiusLur iiXLlrcutinns us d irut-tud by thuvel'LTinjrysur- 

gULHt. 

* Isolate sjumal jjkL barnur nufwL- if an infections apunl is 

suspULicJ. 

* Monitor a ad record Height daily. 


Diarrhoea 

Diarrhoea can I*hj classified imo small- cut larjff-inlcslinil 
diarrhoea depending On frequency, volume and jpptarUDDT 
of faeces, tn genera], nnmuds with smnll-iniusimal ditlrrhoeu 
pass Large volumes of soft io Liquid fauces three lu four times 
(tally and tins? with large-imestsnal dtanboM pass small 
amounts of soft faeces. I which may contain mucus or fresh 
blood) up to 10 limes daily. Diarrhoea may be due to prk 
mary intestinal disease or secondary to metabolic disorders 
such as hyperthyroidism, liver disease. Addison** disease 
and pancreatitis. Diarrhoea results in loss of wafer, hicar- 
bonatc imd potassium from Ibe body leading to dehydra¬ 
tion* ekcl rolyt-e imbalances -and metabolic acidosis Fluid 
therapy should be used to correct dehydration, meiubolic 
imbalmwR:. electrolyle imbalances, provide nuiniaiujHf 
requirements and replace ni|nn| losses 
Diugiioslic lesl* available, 

■ Blood testa for haematology, biochemistry, irypsin-likc 
mmimoreumvity. folate and eobalumm. 

* Faecal a nu lysis for parches, culture. Gkrdm. 
i rfpffisppndhT and on ELISA test for parvoviral anii^n 


* Abdominal radiographs of ultrasound. 

* Bari am meal. 

* Endoscopy of the upper or lower gaslroirniesmriall trad 

(see Table 17.17). Fibre-opLic or vUtao endo^eofats cun 

he used to examine the oeiophjt^uv, ilorruieh, yttniitial 
d UfOdeil Ull'i and loUmI. Mucosal hmpsigs are liilccn Inr 
hisLOpathoJo^y. 

* Expkmfory laparotomy.. 

* Biopsies for histLqXdtholouy ILiier. via umlo^opy or 
lapafoiomy). 


Acute diarrhoea eim lx - mild lit severe. In mild cases. Ihe 
animal appears bright and is pot dehydrated buL m severe 
cases, (be aniniul appears UuIt and depressed,, is dehydrated 
a.nd bus Other clinical signs such os pyreviu, a Ixkiriu n;i I pain 

and metaena. 


Dietary causes of acute diarrhoea include sudden change 

of diet, scavenging and dietary int iterance nr hyperceiHltiv- 
iiy. Other causes include iiikvlinal nbsLrucBinn, haemorrha¬ 
gic gastroenteritis and viral, bacteria! nr purasilk inloclions. 
Obstruction of the intestine may he caused hy snEussusc^p- 
tions. neoplasia or foreign bodies, Stums such as stone* 
and fish hooks are caminiofiiy such m dugn, whereas linear 
foreign bodies, e.g. isccdlu aritl Ihxuad are usually seen in 
c-jls. Viral injections include cartiut parvovirus. Inline pun- 
leueopaenia, FELV and FI V and arc nor? common in 
young or nnvaednated animals. Bacterial iltfociiMtt ine'link 
SafciHJHeflkr,. CQmpyiabai'h-r, Ctottvkfliim and pathogenic K, 
roii Intestinal parasitica Lneludc T&XMata r tliurdiu and 
Crypti&p«ridkL 

In mild cases, clinical signs usually resolve with starvation 
and did ary munugemenl alone, but severe cases require 
aggressive fluid therapy ami investigation and treatment of 
(he underlying disease. Treatment includes aniihiotics ftiT 
EpcciSc bacterial infections. anthelmintics for roundworm 
infections. metronidazole lor giardiasis arid surgery fur 
intestinal obstruction. An exclusion diei should he fed if a 
food allergy ii suspected (involves feedi ng a single souree of 
protein Lhat I be animal ha* not been previously exposed in). 

Chronic diarrhoea is due to OMldegjHiion cw mala bwirp 
tion of food. Exocrine pancreatic insufficiency fl-:3 a l| a 
tnakltgs^ive disease caused by a lack of dtgesiivc eaiz^nes. 
MaluhsLirptive disorder* include inflammatory bowel dis- 
(IfiDJ, lympkinpectasia and intestinal ncoplusij. 

IhllantiMl4ry bffwd dirase dacribH a group of dhar¬ 
den where there is inlillration of the intestinal muaw by 
inllainmaLory cell* Types of IBD include tyrmphocytic- 
pbsinacyiic enturilis and eosinophilic enteriti*. Oibcf dini- 
cal signs associated with IBD include uomiimg, ioapfscitiu-v 
and wrighE less. Long-term cortieovleroid therapy and J»ui- 
ury aOEKtilicariLin are used to treat IBD. Dietary (Jumpy 
involves feuthng a hypoalkriienic dial that is low residue 
and biulily diue-iiahL’. 


LymphangimjLiisui is a lymphatic abnomialiiy where there 
is obstruction to lymphatic drainage causing dilution and 
hyperiensioii of intestinal lympfavic vessels This results in 
leakage of lymph, whiuh ■% high in protein,, causing liypo- 
prntanaemia. Clinical sign-, indude diarrhoea and weight 
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Laww iv/nary tract disease 4*5 


* Ensure water is lYeely available and encourage animal to 
drink. 

* Take outside rraqnmtiy. 

* Monitor urination (note volume, frequency, if &L raining 

or hneiiLi luriu). 

* Administer medication ;i |n;r Vtiefiilury SUigeon'% 
instruction^. 


Canine urofithiasis 

LroheinLLUs is a cnOd it-.nn v, here si lines kiinwn as urnlillis or 
ltjIcoLi kyrm iA-iEhin thif* umuiry I rud . I hese clones cause 
irrtLiLiort anil eun eel lodged in the kidney. ureter, bladder 

cm urethra. ClinLcu.1 signs of umlikhifldh vary but may 

liilLulIl - jxillu ki lli ill. sLrii:ir 11 ng, hacEttuLUn ili, paiO Of uririo- 

lion. d. is tended bladder, depression, anorexia, polydipsia 
and polyuria. Predisposing factors include urinary Lraet 
infection, high dietary intake of certain minerabi, systemic 
disease (eg. liver disease) uisd g*Mik disorders kg- urate 
calculi in Dvlnuikna). 

Diet plays a major role in the control and management of 
some types of urinary calculi ii.c_ aJmvtw B urate or cysiinej. 
Specially formulated diets are used to change environ mental 
conditions such as urine pH and mineral content., aiding 
dissolution of calculi and preventing their recurrence. 
Acidifying diets are used in the treatment of slruvile and 
al ka li nisi ng diets in the treatmen t of urate or cystine calculi. 

Where dissolution is not possible*, enkuli such as calcium 
oxalate, calcium phosphate or silica may be removed by 
cystotomy or urethrotomy (depending on (he site of 

obstTuclionJ, 

Nursing care 

■ Monitor vital signs. 

■ Ensure water is freely available and encourage animal to 
dnnk, 

■ lake outride fretfucmlly. 

* Monitor urination (note volume, frequency* if straining 
or hicmaluru). 

■ Admrinisier medkaEboni as per veterinary surgeons 
rmimflkiiQi. 


Feline lower urinary tract disease (FLUID) 

Keliiu.* Lower ufimkiry traci dtonae cau-ao; inflammulion of the 
urinary htaxfcder and urethra, prxKlueing eEinie;il signs Clich as 
n^lksMuesH, slruinguria, pnlbkiurjii ynd kiemahl FW! Young 
inactive cals that are nbese and fed a dry diet are more at 
risk of developing llie condition. 1 1 ii IfecK bnlh mule and 
leiU;i le Cati. FLU I 13 irtay he nhsLrueMv* W - rton-obsl motive. 
Cystic calculi may he present. 

Cats with fton-obfftrudiive disease ;ire able to m-mak, The 
clinical signs mu UlLrih-Uted to mlla minaliun a ltd the urinary 
bladder is thickened and empty on palpation. All feroali-tuLs 
and some mule cats fall into the category. 


Obslnuctive disease is seen in male cuts wlven tlie urethra 
becomes blccked by calculi or clumps of ctyilab and mucus 
iurethral plugsk The obstruction usually occurs at Lhe Lip of 
the penis where the urethra is narrowest. Affected cits will 

become distressed,, frequently Strain Cl> urinate and cun* 
SlariLly lick iheif ecmlalu. The bladder will bee nine Uiv 
tended causing abdominal diicoinfnrl aiid renal, failure 
will ssarL to develop. 

Urethral obstruction is a serious eOihlitimi I hat requires 
urgent snedkal treaimem if the anianul's Life is io he &avtsl 
Jifeoud Lesli should he petfunlwd lo assess meLaholic status 
I particularly ufea, creatinine and putasuum levels I Intra¬ 
venous fluids should he administered to correct dehydration 

and support renal function; a non-ps>Lassiurii-c-Liiiiaminig 
fluid such as 0.9% sodium chloride should be used r 
Cyscocentesis -should lx- pcrEbrnrad Lo empty the bladder 
and u sample sent for analysis and culture. Once uiMe, 
the cat should be anaesthetised and retrograde urethra! 
flushing performed Lo dislodge calculi. An iiulwelling 
Jackson eat caiheLer should then he placed. A buster cnllar 
should be used to prevent patient imeifereiksj. I he e^lhder 
should either be capped and the bladder drained every 4 
hours or a urine collection system shmdd lx attached. 

Dietary 8 management of F.LUTD involves feeding a diet 
that is low in magnesium, protein and ash. Ei should ufeso 
have a relatively high sodium eonteni and eon Lain a urinary 
uddifiei. 


Nursing care 

* Yloiiiior vital signs. 

* Monitor urine output. 

* Feed an appropriate JieL. 

* Tempi Lo eat. 

* Keep clean and dry., hath a$ cicues-iarv. 

* Apply a harrier cream to prevent unne seuld, 

* Groom regularly. 

* Cure of indwelling urinary oalheier (use an asepne lech- 
nique and prevent paskni interferciice). 

* Administer mediations us per ilx veccrinary sur^n\ 
instrucliofis. 

■ Admiitiscer fluid therapy as per the veterinary surg^m's 
instructions. 


IncontinQnco 

Incontinence is described as she involuntary nf 

urine. Leakage of urine may ho ee-minumi.-. nr iritermitlenE 
and may occur when the aninkal is reLinntx-ni or sLindingi 
Causes of incontinenee inetude eci^pic nrfkifip Larelhrul 
sphincter mechanism incoinpeitneu. iKurolagiL-aE Ji^.-ase, 
prostatic disease and neoplasia. TreaLnwfnc is spceilie in 
lhe underlying cause, e.g. ureteral rcimplantafitrfi with eLi<^ 
pk ureters, dnjgs to increase urethral tunc or etdpususpc-n- 
sidm surgery wiih uxeEhrul sphineler aneulomism inaira- 
petcnc-e and Cnistrution with prostaLie disease. 
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Nursing care 


\1orehor villi -iijcnv. 

Mom lor arid wnrd imualions. 

K«p clean Wld dry; K?lh <iih 3 gmnci kfc¥ 

Apply a harrier er-eiim in prrvtviA urine tcald. 

Provide suitable bedding such us vcl b?ds fllmi Allow drai¬ 
nage of urine siwhj from the pnlieni. 


Endocrine disease 


Endocrine gland*, secrete homittrws into the cirodmion, 
where (hey ire (TiLn&pmrted lo ihe iargei organ. There unf 
many lypes of h^rmnnes, u:k'h sd wbis.hi has u regulaUiTy 
elfect cm mel-abolk priiL-tf^es. IrwiiiL-riiwj disease is Lauded 
hy dysfLineUnn tif one ^r mnie of ibesc glands leading lc> 
under or over pnxtueinin df hwiUOflfl- IHliseasis of the 
pituiUiry gland, thyroid gland, paraihs-riwd gland, adtunat 
glund 4inil endocrine pumre;K will he diicumd here (see 

Table 17 . 109 . 


Diabetes me Hit us 

Diubdes mdlitus b caused by insuJEkietil pn-Klupunn cd" 
insulin by (he pancre-iis fending Id hyperglyirjemiu. 
Predisposing; floors inch^fc? oNsily and irfedoCftfbe ili^asi- 
si*eh as Cmhui^'v disease or hypriEhyruidhrn. CJinicpI signs 
include pofiyunu. polydipsiii, mcneased appeihe, wsighi Ipsa, 
lethargy and otaiMi. 

Diugn©slk lesls include: 

■ Blood tests few JiaOTiaCcdLigy ark! haodteifljstry. 

■ Urine sample for spedlk gravity, dipstick, icdinsenl and 

cullure. 

Treal-merti mvolv-es administration of insulin by subcuta¬ 
neous inpscLion. I here act: various types of insulin avuiiabk 
NL-u iral insulin is shore acting and has rapid onset d‘action 
1 1 am hr u&ed to stabilise keloaeidoLic diabetic*. Lento insu¬ 
lin has an inlErnwdurtx duration of action and proiamirte 
tine insulin 1PZI) has a long duration of action. These emn 
he used in long-nerm stabilisation of diabetics 


Insulin should be stored in a refrigerator. Opened bottler 
must be dated ami discarded after 3ri days. Insulin should be 
mixed gently before use. The correcL size of insulin syringe 
musl he used: mos( insulin preparations. contain 100 DU ml. 
hul il should he noted that Can insulin i [nlenei> contains 40 
111 ml. 

[initial stabilisation of a canine diabetic patient involves 
once- or twice-daily udminisLralion of an intermediate- 
actimg insulin. A Long-acting insulin may be preferable in 
cats. Hie patient should be Ted twice daily. uL the time of 
the insulin injection and upin 6 U hours Inter. coinciding 
with peak msulin activity. Iflhe patient is receiving twice- 
daily insulin therapy, Ihe two meals should he provided 1 2 
hours apart. aL ihc lime of insulin administration, 1~\k 
patient should he fed ii high-fibre diet, which h4is a Inw 
carbohydrate content ami is cunsrsierU rtt cnvnpmtioiu 
The type, innou-rH amt lime of loading should iv ilk: same 
each day, as should exercise. 

I l is. intpuEiimL rhuc owners monitor Lheir jvl s water and 
food intake as these are reliable iildicalOta of how WClJ I be 


disease is controlled. Some creanueni pfOEcKOls also ad vo¬ 
cal l* hufng mnniLurmu ul llie paliunl by nkaiUrement of 
urine uluetwe concentrations. tins call he done shrirll*. 
before adminislratuiri of lIil- nurnliilg iilsulin. The principle 
is lllal the done of nasulin shciuld he mer^aied ill a S4epwisc 

fashion iif llun is persislmt glucoffiiria. However, this 
iiiethcxil of ru uni taring can be misleading and lead, io owners 
overdosing Iheir pens wilh insulin without adequate veterin¬ 
ary guuJaiiL'e. If insulin is overdosed, hypoglyeaemiu oeeurs 
and the body responds by releasing hormones, such ns 
cortifoL to increase blood glucose Levels. This causes a 
rebound hypergjyenemja. known as Somogyi overswring. 
Hie hyperglycaemiu and glycosuria assccia<edi with 
Somogyi overswirg is detected in the morning urine tos( 
und may be misinterpreted as a noed lor an even higher 
insulin dose. 

In unsiabk diabetics a serial Wood glucose curve (blood 
glucose levels are measured every 2 hours over a 24-hoar 
period) should be performed. This will identify problem* 
such as insulin rovisiiince. Somogyi overawing nr insufficient 
dunHHin ul Tieliiin of I lie insulin. AdjusCcnL'iil to die manage- 


men I regani-j can then he made, e.g. by redacing rise insulin 
dnvr, udsiimisteiiiLu iwieu-daily insulin or switebillg IO & 
lirngv'T-aetmg iissalui. If twjc^dallv insulin doses are given, 
i he pcaiseni should be fed at ihe time of each injection. 


Table 17.20 



Endocriihe aland 

Hfcomqin* 

Funelien 

Aniitnar prtulaiy 

ThpM aiirfiulaDog hormoiw (fSH) 
Ad«wMi l icolrof>c Han™» [ACTH) 

Slimulalcsi Ihyruid gland Id produce thyroxine 

Slimobiles ndmrfll cortex Id produce aLeraiJs 

Posierier niliilarv 

Anrlidiurttic hormtsrw |ADH) 

Slknulaies fe*woipiPQr. oi *ater by me Wdnw 

Th^nd 

ThyrOxina 

Ctfitrnta monabghq rata 

Paralhyiwd 

Parsingrmn*i* fPTMi 

Incfeasea tjiood calcium lavetfs 

Adrcrial cortex 

Dflrttea—awMi 

NtafBfeswtaiklb 

Increases blcod glucose wila 

Increosog sodium foaba^on an ihe ttfdnflyv 

P*r><3ws 

Insulin 

Rjogiialcs- btoocS sygar levels 


C opy righted m ateri al 






























Endocrine disease 4&7 


If the paticm doe* Ho4 tid iis loud, a half dow of the 

insulin should he pven and (be atuse investigated, 

l u 4 itii . 1 n|v urKSiTiiomL' :in:ic%lhr&:hi:L tlioukl abo lie _ji ■« lil j 

hy.11' dose of insulin furiisiifrUI food), They Mhould be pfciced 

on i) dextrose siiline infusion #mi h-luuti gluix-iic Ics l Is vlkLiyftd 

be monitored, 

Insulin resistance is due to antegnnivni of insulin and m-iiy 
occur in prejman I or obese animals, or when, teher disease* 
such as Cushing’s disease. hyperthyroidism, hypolhyrnhl- 
ism* pancreatitis and tmelenal infcctiutia omoCOiwunrath 1 
with diubeles. The anderlyrng cause should! be identified and 
traded, and the insulin dose adjusted accordingly Diabetic 
bitches should also be spuyed because ad' insulin resistance 
•during seasons. 


Nursing care 

* Assisi ■Veterinary surgeon with diagnostic EesE. 

* Administer isnsuli il as directed by the veterinary surgeon. 

* Feed an appropriate diet at the times requested. 

* Ensure water is freely available. 

* Take ouistdc frequently. 

* Monitor blood oJu oh levels. 

* Monitor urine for glucose Lind ketones. 

* Monitor vilafc sighs. 

* Monitor clinical digits. 

* Administer fluid therapy its direeled by the veterinary 
ymrgjcon. 

+ .Administer medications as c.Lincicd by the vtil LTi iLiry sur- 
genii. 


COilspliiCatitMK iissOCUiled v.aL11 diabetes nud.li I u* mdiidu 
bypLiglyeaeiviLu, taiaacidoti*, cataracts and bacterial ififac¬ 


tions teg. eonjuiKEiiviiis and urinary (fact infection). 

Hypog^cumia pnoduces diitieal signs Audi as resiL-ss- 
ifeus*, ataxia, ltt|UCfe Iw itching a ltd seijibnti. Jt is must likely 
LO occur al iJte trine <:>r pL'ak. acEsvily of llie insulin, i.e. mid- 
iilk i iteiuar if ii uiUxr-dady duMiii: iCgi icic is UM.*d. Iirtl ul'lJui te 

action must be taken; this may involve feeding, rubbing 
sv,eel roods such as honey unto the gums or aditiiniJiraLian 
of intravenous, dextrose. If Left unseated, coma and deal k 


will result. 


In addition to carbohydrate metabolism, insulin is also 
imporlanl for protein and fat meiabalLsin.. In eases where 
diabetes goes undiagnosed, or in unstable patients, excessive 
break cEowti of faE occurs leading Lo a build-up of ketones. 
Thin, leads to a condition Iknowo us diabetic ketoacidosis. 
CUndCil ■ugns include anorexia, dehydration, vomiting. 

ckpressinii and cnllapsu. A Itetrlcd animals arc hyperglyciie- 
irik and have g 1 1 lc n sn and kcLnnfc m I ho it urine This is i> 
serious LTomklion that requirts iiftffiedialc ;ielnin P TmilVDCIll 

involves fluid therapy Wiih potassium supplementation lo 
eorrifL'l dehydration, addons and efertltilyle imbilluncc 
and adnimisLraliLiBi ol soluble insulin. In stabilise blinwl pI l l- 
Levels. IJIl’MlnJL glucose Itvds -.JiOLikt be mnmtuTini hourly 

arid glucose fluppilemenLalion administered as nece*saiy. 
Close moni taring of vital signs, scrum poiussaum and phndu 


phate levels and acid base 34aiat rv essential. Once stubk, 
(he patient may be switched to intL-fmediine- or long-acting 
insulin. 


Nursing care for a ketoaddotic diabetic 

* Mortilwr vim I signs. 

* Monilor bdMd ulucort levrfs hmiriy. 

* Administer insulin mjeelicHO ns JircLiLsiL by the velcnHary 

tULgtM. 

* Admirtiater inlrsi vet>nus EIililIs as directed hy the veienn* 
ojy surgeon. 

* bupplemenl mirnivenous fluids wtlh pot hasp um as dimekd. 
by the veterinary surgeon. 

* Administer ini ravenous- dextroee as directed by Ihe veicr- 

iji4iT>- surgeon, 

* Mooilor Ihe unimafs response lo Lrentl merit, 


Hyperadf'ertM&rf.teffl (Cushing's disease) 

I ISypeTJKjrenocorCtcism nuiy he caused hy CKCBsive jdminis- 

1 ration of 3lerends (introflsoklv or civerprodueticm of sler- 
oidss by the adrenal Onus** The latter may be due Eo 
pdlualBiry or iidremtl neoplasia. Clinical signs include poly¬ 
dipsia polyurwu polyphitpii, aJbdcmuiall dislension. muscle 
alrophy and weakness, lethargy 1 , sT in dautp and alopecia. 
Diagnostic tests include: 

* Blood lews for haematology and hdochemisiry. 

* ACTH stimulation Best. 

« Low-dose- dexair.iL'1 luisone screening test t LJUiS I ). 

* High-dose dcxanaeihascMie supprus^un lcsl t'HDlJSl j- 

* Endogenous ACTH assay. 

* Abdominal ultrasound. 

* Abdominal radiography. 

Cudiing's drttt-te rruiy he eonlirmed with un ACTH sli¬ 
my latent l^l and or it LDDfiT. The HDDST and endogen- 
oirs ACTH assay are used to determine whether the disease 
U adrenal or pituilary dependent, (bee Tabic 17.21 for test 

protocok) 

PiLUitury-dependL-nL liypjr-idrenoenrLieisrn is the most 
common form of CuaJiingA disuase (80% eases) and is due 
to u pituitary tumour ffiOtt are small and bemjin over- 
pfud uciiig ACTH. The negative firtdbweh system fails and 
the piiuiiary oanlinites prcwSueing ACTH despite Ibt? high 
cotEisol level*. Adrenal ^lepL'Tidimi hryp?radrenocoil:icism is 
less common atul is due to excessive production of steroids 
by the adrenal gland. Pituitary-dependent hypeMdferioeur- 
ticism is ncumally trealed medically w iih drugs such as miio- 
tiim.* or LrilosteiK. Adrenal tumours may be suryjeally 
removed. 

Nursing care 

* -Monitor vital signs. 

* Assist vtteriniiy surge-fan with diagnostic tests. 
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Table 17.21 tab test protocols 

aCTH (1} Tate a basalne fekxHl &smpie (pialrv 

stimtlMon teal taparm*&ed ttf»] 

\2\ Inject ACTH (Synacthen) inirav&nQuBly 
(ir c 15 k$ $ve 0.5 mi -and I > 15 kg 
gve 1 mlf 

431 Tb ite a wccnd Wood 1 sample etar 30- 
m mirules (ptelntaparinteed tutat 
441 Label the- luta=& wit) Ita case *>1311® 
and me lime ihafl me &amp*e& ware 
taken 

_ 451 Seixi for eorreoi teve*& _ 

1 DHjST 41.1 Keep Ifra p-.ilinrrl quid and ta nol 

perform any altar im^hg^iKHi d-umg 
Ita iesi 

SEl Tate a ta-vnbnn 3 >Iixk 1 sample ipInirV 
Hperirtod lutal 

431 Inject 0 01 mg-fcg grt de^TOltaSiJta 
infraveixHisly 

441 Tate a second Wood sample alia* 

3 tac*5 ftMrtiepiflniHd tuta] 

451 Tate a Hurd frtoo-d sample star a tayi* 
(pla.m.'tepariniBed tubef 
461 Latai the utom ten ita caw Mi* 
and ita lime iias me Knmpies were 
taken 

47] Seed ror comsoi ievei& 

HQDST (1) Koep tni? palicnl quad and da noS 

pertain any attar irweslifalbrs 
during* ita lust 

(Si Tnkn a tinsel nr alood sarraic |p Lb i m 1 
he pa rinsed lube) 

431 Inject 0.1 mq>:g -of dexemdfiucme 
inbavenousiy 

44| Trike a iecund IjIdocJ sanple after 
3 hours |plain«tapa rinsed- lube) 

45.1 Tate a tiiirti blood sample atar 8 hours 
f pinin' hep.inn iced lutal 
45| Lnbal ita luira teh ita ca&a dewite 

Md ita lime ifiat the samples, ware laten 
_ 47] Send far cortisdi teMefs _ 

Endogenous 4 1 J Tate a tihoed sample nlD a. chi led EOTA 

aCTh may tube 

4El Cnnlrf.irpn immediately 
431 Orpiw oil plasma and! Iruoze 
■;4| Seed the frozen sample lb the talxjialu-y 
far endagenous ACTH tewfls 


* Unsure Wpiiff is 11 eeIV available. 

* Talc outside IhqufflEly. 

* Adifiimsier medical! mi following ibe vUmnaiy suijeoiL's 
butpuctlAU. 

* Monitor clinical sign*. 


Hypo a dre n ocortidsm (A ddison 's disease) 

Addison's diuue is a reduction or Ini hi re of steroid «cto- 
lioib by the .idicii.il glands earning fluid and dctlrdryle 
i in ha Li TK.es, including bypoflutraemiu.. hypci k.ihicnnia -md 


dehydration. Clink's I signs include iinore.kin, lethargy. weak* 
ness, vmitiiq, dlairlnc^ polydipsia, polyuria, hypoten¬ 
sion taudycurdia and caUapee. Causes include atrophy of 
the adrenal cortex, neoplasia and cerium -drugs (e.g. mito- 
tane therapy or long-term slcrnd adrainislration). 
Diagnostic teste include: 

■ Blood tests for haematology and btochmiirtry. 

■ Sodhim: potassium ratio. 

■ ACTH stimubiUon Lest. 

Addison's disease may be chronic or acute. Treatmenl of 
both forms of the disease involves administration of gluco¬ 
corticoids and mmcrukrariicoids. Chronic cases may have 
vague cli nical signs making diagnosis difficult. Acute condi¬ 
tions f Cdiilsoiiiaii crisis I are life threatening. Affected 
patients are hypovoLiemk. collapsed and have severe hra- 
dyeardia. Addisonian crises require urgent radical ineat- 
ment including inifavenous conieosteroids and aggressive 
fluid iherapy with a non-polassium containing fluid. 

Nursing care 

* Monitor vi|al ^igns. 

* Assist velirnmiry sur^^nn vulh doiLg.iu.isI il" L«slsk. 

* Actminisler nii-diu-.il um l iill-miilg iIm viilLiinury suTguun's 

hutnuctUro. 

* Administer II ud liiL'nipy rolluwiilg the veipeinafy sur- 
geun's i *iu ltI i l>3l:>. 

* Enure water is freely available. 

* Take outside frequently, 

« Moniior elinleal signs. 

Hyperthyroidism 

Piliciite with hyperthyroidism have an ovemetive thyroid 
gJand leading to cicess pfcnducLion of thyrraine. Clinical 
signs are associated with a high me4abolic rate and include 
hyperacLivity. tachycardia, weight lass, polyphagda, polydip¬ 
sia. polyuria, diarrhoea and vomiting. Hyperthyroidism is 
common in older cals, bul rare in dogs. 

Diiignoslic lesli include: 

■ Blood ted* for bKriakikff and hitabermsiry. 

■ Total T4 levels- 

TlMititfll involves adminisCralicni <jf ejrhdniazole, thyr- 
nidwl^rny or T;i.di<?;ictivif iodine IrealnltniL. 

Nursing cere 

■ MnniLor vital. MgOs. 

■ Assist VL'Iennu.ry suijrcnci With diagnOfllK testh. 

* Enrure water is freely available. 

■ Feed an appropruite diet. 

■ Keep -ctaui, talk ;md groom as nceessarv. 

■ Clean ken nut as nuves^ify. 
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Diseases of the CutamouS 473 


with drifting limb lameness. reluctance to move, pyres in, 

i nappe tenet iiinl lekhiqy. 

DijignMiic i.'L'sLs are aimed! at uharuct-crisin^L Ihc arthritis 
(jodnl laps,, radiographs) and kkcilifyuig underlying causes 
l or example hjr measuring rheumatoid factor and aim nuc¬ 
lear antibody and IdokinjE for eimjcurrern diseases. 

Many animals with pcJy-i riAi tLijes will require lifelong 

immunosuppressive therapy w ilh Cftrifc-oabwoLili and »mc- 
times other adjundive irtiLwnla. 

Nursing care 

* Momtor viUil signs. 

* Provide sdFl, comfortable bedding. 

* F.neourugc frequent walks of short duration 

* Dice if obcKi 

* Admmifllcr meditations ns per the veterinary siiigwi's 


Osteoarthritis {degenerative joint disease) 

OstaarrlJlnlii h a itOfidoilaiiiniatDrv process causing dete¬ 
rioration of articular casiilage and increased formation of 
new htini? iii jiwni surf&wa. tc usually occurs at a chronic 
sequel Eli pn-viuiiy joint damage. Causes include trauma (c.g, 
lupiured cruciate ligament), dcwtopmtntal divfrrdttt |S(. 
hip dysplasia) and inflammatory arthritis. Clinical sign'' 
iptiltIiicLc pitiiiu lameness and. stillness after rest The central 
Hgiis in many patients can be controlled with conservative 
mcasuiLs ;iI-.mlc - cspeciflJly weight reduction and sensible 
^serL-isf TL’gi ifiLT-i- Exercise should be adjusted to a level 
that dims ii4?i cause pain or discomfort - short, frequent 
estPCis* |~hj ri h>J l n are normally advised. Anti-inflammatory 
drugv m;iv he administered if these measures arc indfective. 
Non-KCuruMSul drugs sudi as cfljprofen and melcnucun that 
;irf swtahk for long-iei an use are most appropriate. 

Nursing care 

■ M-nnuLiir vital signs. 

■ Dies if obese, 

■ Provide Fof'E. cl art lofl able Hcddi.il g. 

■ NdmimstcT ntedieiiiioiis as pci i lie vekerinary surgeon's 

instructions. 

■ lake for Iruqucn( slioii walks. 

* M onitor clinical] signs. 

Hypemtamtnosis /l 

An excessive intake of vitamin A over a prolonged period of 
lime may lead to hyiYmtuminmis A. Il is most common in 
cats and U usually caused by feeding hrfe quantities of liver 
or over supplcmcnlBtion of rod lim ml. F.xcEftivc quanta- 

ties ol" vitamin A IcjilI hi new hunt.” Idntialmn., w liich causes 

Linkyloris of weriebrte and joints, The nedt is often particu¬ 


larly silfadHl. Clinical signs include pain,, lameness. p4>auraL 
changes and rdudan.ee to move. The animal may find il 
difficult 10 cat or groom. Treatment involves feeding a 

balanced diet Land providing analgesia.. 

Nursing care 

■ Monitor vital signs. 

■ Provide: aiuilpesiir 

■ Feed a balanced diet. 

* Assisi feeding; position ibe bowl su Ml;ii car can reach it 
or baud feed. 

■»■ Groom regularly. 


Muscle disease may be localised, affecting only one muscle 
l,tliiJ]> or more generalised, affecting many groups ipuly- 
fnyopsMhy). Skeletal nuade is most commonly iiifeclcd, 
■Clinical -vLgiL^ toetude rouble weakness and loss of function. 
OiuKa of itiuacta disease include infectious agents (e.g. 
7 u v nptoxvi m gt rfj iJtj Nttfttper a i u rJ r . 1 tUflt 1 k i US I n U n MEstaled. 

dnciM iind ciid&HLTLCie dtsordera (eg. hypothyroidism. 
Cushing's diiicatt). 

| jiiic.’ e i■::•> 5 2c tesis include. 

■ HIliukI teste fn t hacinatLikigy, bwchmistry. creatinine 

Icinasc, iVftUpiAW, aCCtytcbolLTK fecepLor 

anhhcKticN and specific endiMFinc fundion LcSLS. 

■ Cdccl ncurnyu^rain (EM t i). 

■ M urele hifijpsy.. 


* Monitor vital signs. 

* Assisi walking if required, 

■ Provide soft, comfonabk bedding. 

* Turn every 4 hours if recumbent, 

* Physiotherupy. 

■ Assist feeding if dyspliugie. 

■ Feed liquid J<>Dd from a height if regurgitating. 

* Administer medications ns per the veterinary surgeon s 
insrruclions. 

* Ml o n i t o r promt n 


EWlUl^l tcrmianlcgy to he lainiliiar with when involved 
wiLh an amnuil Nutlcrmg a skill dEVfjisc includes: 

* Alnpit'iii Elic ahscncc uf hair Irt^m areas nt skin where il 
is nLiTni:ill_v pnotenl, t his iTii^hE foe panial s^r ci£sinpleie h 
I'OCfll 4ir eencnslised, pitchy nr dilfimr, revsrrsih|L- s>r ndD- 
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Muscle disease 


TTcatnwnf will depend tlie unclerlyinji di!«;;L'».-. 

Nursing care 


Diseases, of the cutaneous system 
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reversible. It nay present in coqg coitall inherited or 
acquired form Lind nay be auiibuted tc> primary disease 
of ill? hair follicle or to aHuuka/y Jl ngn**. 


Primus - i utkialion within ilic skin Lh:it provokes the 
desire to scratch. The animal may he seen in be persia- 

tmily I Hiking, ehuwmg nr rubbing at itself. It may demon¬ 
strate changes in character and inflict self-trauma in 
aciL-mpis to remove hair, The skin nay he seen to Ik: 
fediberwd ami inflamed i erythema) with evident danaage 
(esunrliiikHb) ami change* well as IktimiUcithw -iirul sk>- 

pisziu, 

Neboevhort humheuyc sirureihnn gf -*u hum by i he sebai- 
ecfil'S gljtfds within the skrn*, giving I he skin an 



appmatw- 

* Pyudrrmi a py^wik- (pus forming, e.g infected l con¬ 
dition - p'iWSE Ottur secondary to other skin conditions. 


Ectoparasitic skin disease 

Of all ihe ectoparasites lo concern our domestic: pets the flea 
h the bi|got problem. U causes the majority of pr antis 
vases and with Ok off-host component to its life cycle can 
be ihe Tfwvt difficult io nunagF/tral appropriately. See 
Chapter 15 for fu ll details. 

The dugnoHH of ectoparasites usually depends on hulory 
and clinical signs along with successful idcruifkuiioiL of ilk: 
pariicular organism, either by mat brushing* or skin scrap¬ 
ings. 


Hormonal alopecia 

This, rs wwaDy associated kith, lunir loss to the flanks and or 
ventral shduniL'ii ami usually occur* vrilhoul pruritw, self- 
Irauula or iullannnaCwin. In advanced cases it may involve 
ilk: whulu Lruhk ufllu. 1 biuly hul hair will usually remain on 
the I lead and limbs. I here is a specific group of hontwnnl 

diseases, ihar tend in caw bilaierul tyftimetrkdl alopecia 

ami Lhusi! arc: 

* Hypothyroidism {we "Endocrine Dikik'). 

■ llyperadrenoeorticalisni (see "Endocrine Discus?" I 

■ Sertoli cell tumour. 

■ Canine Ovarian imbalance*. 

■ relink fym metrical alopecia- 


Sertoli celt tumour 

tins is tJiv L\>i 6 i 3 Ek’’it*L'si occurring testicular rumeuy in 
iihJeilc aJopoLra m m iiJlIIc- Lli okl .a^L'd dugs. IJlhjs that afu 

crypi orchid are 13 times. none likely to develop iliis 
tumour. 

t *li ikiLnl signs are asMxriaCL’d. with ihe hyperocsEittgen seen 
with ihe tumour 

* Ililakrai iLnii-primLiL' atopc-cia uf pun I nmur sur- 
faees of die hlndtirnh*.. ventral abdomen uikl flanks. 

* CiynaL^LKmasLia (enlaiyed mammary tissue). 


* Pend ulour prepuce. 

* Attractiveness io other mule lIojln, 

* Internal neoplastic ietticle ri frequently enlarged, while 
the normally pusaLiuriL'd lusiielv if at raphiod. 

* Non-HgEsmtive aflnaniii in advanced cases as the ocs- 

Lroyeik alkvis I hi; Imik marrow. 

Diagnosis is made upon evaluation of dimcal history, 
signs and etaiiiinalion Diagnostic tests may ineJude plasma 
ocBlrogen assay testing. 

Treatment is usually Castration, 


Carr™ ovarian imbalance 

Although ilk: auCmtog} of i hii condition is not fully under- 
stood, ilk: hi■ruioiH' iwsirogen plays a stgniiicatit rade, either 
m iifi 4t|fWA responsive dermatosis or dcmuluu 
induced by hypciftowirtfenisni. 

H v : pu r iM'^i mi pi 1 ni ^ m, or dassihed type I, h usually linked tu 
cyaiic oviiripAh discuie nr ovarian tumours. Clinical signs arc: 

* Ottwrtdined hilaceni] symmetrical alopecia that com* 
WWW in the perineal region 

* V nival enlargement. 

* Ahnormal WlTtW cycles. 

* SchujrlaLica IscL'^Midiiry'K 

jnratincjii n ovuriohysterectomy with -owners informed 
uf puswhk kii jl! period lup io & TtwDlhs) before ccssutkin of 
signs. 

Ofltwjtt* ruspcinsii l*- tmnilPtx. OT clussilk’d type JL is a 

rare eoudittou of th^ bitch wcvniitg after ovario-hysterecL- 
ony. (‘liiucal Mgns art: 

■ Perinea] ulopccia, spreading to inner htndhmhs uml ven¬ 
tral abdomen. 

* Juvenile vulva and nipples. 

* Soli and puppy-like coat in character. 

Treatment involves hormone replacement such as oestrogen 
or WtorLeronCr 


Feline symmetrical alopecia 

I bis is a rare condition tluu is not l'IlmtIv uodeifuuwd; U is 

more coiranoflly Mien in Mutered cola. 

wd 

The alopeciu is seen around ihe jx-tinluI area buL mhui 
spreads to involve ihe inner aspects of the hiihitinihs arid 
ventral abdomen - an some l-jscs h bceorna gcnerjlised. 

Clinical examinucion und exclasaon of other pauiUe 
catiBH from the list of difTert ncraJs leads to the dkagnosis. 
Treatments include: 

■ Thyroid hormone rcpliLecmem 

■ Mtfo&stnil uretale therapy, 

■ J uKinsiumne iberapi m mJLlcvand families. 
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Pyoderma 


This i-> associated with an underlying discus*? in the dog; ih« 
most common pathogen involved in canine pyoderma 


Sitipiiyfaom alt Secondary op*>orTuni 3 l hiiclena 

vuch as jPlFjahraj. Corynehactmum may also be 

iulslcd, usually in uwcialion with iht Stqphyfmmus 
Mofflulliy resident bacteriaare thought to be import jnl in 


Mil- stink nannii ddenee mechanisms. 


The "nrvcriiy of Lhe infection is determined by thedqrih of 
ihi* penetration - Lind this is how pyodermas arc classified 
Pyoderma, is rare in tbc caL 

■n 


Surface pyodermas 

At-uk imuM dL-rmgnlil i Frequently o«yn where skin 
becomes damaged due to scH'-trauma. Occurs over face, 
leer, hindquaners and tail, The urea will lx: wet due 1o 
scram csnidates. painful with areas- of hair kiss- and or 
hair matting. 

I Kfluflt Remove underlying cause (nr infection, anal 
gland engorgement L dip hair from site, cleanse urea wiLh 
antibacterial products such as chlorheudinc. Use of Eliza¬ 
bethan collar will reduce likelihood of further Ituuitiu 


p*ii Areas of alopecia w ill be seen with ulceration and lis- 
lulas. in revere eases. 

Tiwitniriil Surgical drainage of infected material, treat¬ 
ment of underlying cause, long-term anlihiotic thenipy. 

piiruiH’iilimfc Of Ion jsmkijIccL with demodlffwiv mug- 

worm. hypothy raid ism or pcntral dehahEy. Clntical signs 
will include pustukf. dischurfiTljf pus t lisiubs, alopecia 
and piiin Leams often found cm flewt, muzzle, flank % ii ihJ 
anal region, hut can extend lo any pari of the body. 

Treatment Correct uitdeflyirtB di stave and give Snng-ierm 
uniibiotic therapy (smicrnK)- 


Feline pyoderma 

This is-associated with cal biles taderia such as 
StaphyknwivuF and Fusifitrmw spp.. which are fOurtd routi¬ 
nely in I he cat's monl h. cause cdluhEn* when Hi* wound* 

B 

pend rule deep within skin Other ctortiral signs are pyrexi;i, 
anorenii. depression, pain and F*4lKAf ?ii siEe tif bite 
wound 

Treatment Systemic antibiotics with drainage nl site 


Skin fr*hl riermadth Common around the hp fold- wilval 
fold or mil Inlid. L-.fh.vially m Pekinese uiid Sharpci.: this is a 
conlVirnuilioiL-rdalL'd iLiiidnun'i. This is all infection. of acme 
mnUI dermalills within Ihese areas. hI'cl-il wilJi lull csleuL 
obscured hv anatomv, 


ll rejlnh-iil: i "hlorhexHlinc w ashes. fnUu-wcd hy CdHWlic 

surgery to correct analotny. 


Superficial pyodermas 

Impf i^i Otherwise know u aa juvenile pustular derinilitics 
(puppy pyoderma]. Sren in young puppies, especially alonig 

VLtUial ahdnnxm lIiiLilo] signs ihL'feude multiple pilstijlcs and 

yellow scab. 

■ 

IrtilrMt Antibacterial Jiain(kw?s with ihe addition of 
auilbuiks if entetisive- 


Hiplliculhis Fomulion of pustules with hair protruding, 
sonsttimes ilk: Lnsiana are observed Lin u ring-lukc lor million, 
especially aiding vealra] abdomen, with -overall 1 out-of-eon- 
dilion’ look to coal. Underlying disease is the cause of this 
condition. 

Trmtinmt Identify and treat underlying discuse, give 
antibiotic medication. 


Deep pyodermas 

liilfrdiailat pMidmna I'lmikidmnali'lisJ StfCfl in 'h-nrl-hilired 
dogs: I lie pnws become %w iill.cn and painful and may gsifcdi 1 


Ringworm 

This b also luuwn as deriutephyiond*. ringworm can infect 

skin., nails or hair. Jii the dog and Cat two organisms of the 

fungal disease are important: ftfirrmpofuttr spp. anil 
Tricphylon spp (mx: Chapter 1S)_ 

AHergic derma litis 
Urticaria 

An acute allurgic reaction, l-jusls vary widels and in elude 

eer lain diU^s. vacanpa. inscel hiles and si mil's 

-Climleal n Igrh These lesions appeal suddenly as muliiple 
swdhngs lm whealn on the skin. wiLh the Ji-ur heennsiitg 
erect. They are Likely to he pruritic and may laat hoars or 
days. 

i.Ma^mi*ii> I ins is hash'd lhi ehr'ueal si^ns ;md hL-Uorical 
es ideikv. 

I rvHi-nti-m Remo 1 * e cause and adminisEer eotiiemutndi. 

Aloptc dermatitis 

Causes vary widely and are many - anuHight the nacHl wn- 
mon are house dusl. house dust mites, fungi and fkdLens. 

<linik , :il sItuis In dogs, sigas are often fifst seen at around 
1-3 years of age and may include general pruritlt buL espe¬ 
cially around face. Feel, axilla and venLral abdomen. Self- 
inflicted tnaunaa may lead to secondary iufedion, alopccta 
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Obstetric and paediatric nursing of the dog 
and cat 


tV. Adams and G C. W. England 


Learning objectives 

■iffi'r jrtwtyinfc This rhufilt T, jnflfaj'j sAoutf he M<‘ f *■': 

* State llu criteria for successful breeding. 

* Ctacri be the disease* of Ihc icrprodtidivc trail of the 

dog ;l ii l! CfljL 

* Explain the methods used to control reproductkHn. 

■ Identify the techniques. used lo determine pregnancy, 

* tteiribe normal und abnormal pregnancy. 

* [tefibf the care and management oil the necmnle- 

* SljlLl - the ^tnaniuljlkii llul nay occur durin|c the nvo- 

riaLal pK.Tln.tJ. 


Introduction 

Breeding of Llemcsiie pets nay occur ns a pflunned event hy 
the experiefloed hfewLcr or novice hut enlhusiaaiic owiuer. 
Cornnwinty, however, ]V_'L aniiuaLs becoEnc pregnant u. 
loull of an uni men I km ml matins of un oestnu female. 
Tti? latter situation oatur* nfcusL hequratly because of a. 
Lick of education on behalf of the owner. This situation is 
Itramtable, especially itnwieriiti.e the thousands of 
unw anted pdi ihai are destroyed by luunuin societies 
every year It i»a naponKihilily of the vetcrinaiy profession 
go educate uv, iil’i s of new pels so that they are ful ly aware of 
(lie reprm .1 unlive physiology and Lhe risks of pregnancy. I'd 
the mujoniy of csm$ aierilttflkm Lit" the pappy or kitten 
should be recommended. 

Breeding should ntit be undertaken Lightly: both the male 
and female shook! he ca refully swresseil and should be ctini- 
cally sound, free inm hereditary drams. have excellent 

lem par-linen k, hi! good example*-. of Ihe breed and should 

be free From infectious disease. Many animals (hat are used 
ut stud do not meet these criteria. Before breeding from a 
dog or cut the owner should give careful comidcrai ian to ihe 
quality or their animal as wdl us the anilabiEily of homes 
for the potential! offspring, 

There are both moral him! legal responsiibililies (under the 
Sale of Goods Acts for breeders of animals to ensure that 
the offspring are clinically healthy and Have a sound tern* 
perament, There are many hereditary defwl* ihm should 
preclude iuiimals fitm breed ins md Lhere are discussed in 
detail in other chapters of this lest, In the CuM of CiyptOfCll- 


idcmi the affected male and bolh parents should he nHttid- 
ered lo be canioi and should not he used for breeding;. 


Control of hereditary disease 


Three schemes created in ttfUfl-bfiiution with the Kennel 
■Club and the British Veterinary As«odntkm -aimi to control 
the inckteiuce of hereditary dbeaseti in pedigree dop. 




The »VA Kennel Club i liter natio na I Sheepdog Society 
l-yf Scheme is designed Fuf i hu control oF sped he 
knovn mhufii'-J conditions including: (j| generalised 
progressiva retinal atrophy, lii| persistent pupilLiry 
memhrjne, (iii) giinindysgcuusis, [ic| total retinal dys- 
pblsHl. (V) heruLlitury L-jlar:iLl. (m) Cofiic CVc aiii.HliJ.Ly, 

(vifi primary lent luxation. (viH> irmltifucaL retinal 
dysplasia, (is) persistent hyperplastic primary Vitreous 

;md 1^1 congenital hL-recliEary calariicl. fi itel* are id90 
other conditions that are currently under investigation 
incLuding mkiboma. abnormal pigment deposition-, 
muttiocrular defects and optic nerve (hypoplasia !>:>ys 
should he examined every 12 months to ensure that 
they remain clear from Ibc hereditary condition, 
Tliis is very impartanrl tor certain discuses (such ns 
hereditary cataracts and certain retinopathies) which 
are not evident at hirLh HflWtr, in prtictict. 
examination gerteraliy 1 v *Jien ilk: dog exceeds 

ibe aiw at which the disease is commonly identified, 
The examination iv performed hy an appointed eye 
pjftdnt (lists are available From the BVA or the 
Kennel Club). 


The HVA Kennel Club Hip Dysplasia Scheme is. 
designed to help control hip dysplasia in pedigree 
dogs Do£b are usually nuhogruphed on> one dcoAian 
after they reach 1- in lhl i h s oF^ige. Tlfce radiographs urc 

assessed nmc iIlzIlii IlthI potflts jii>J arc sll>Jl*l 1 for 
■abnormality; nidiugriiphiLLally runriiial hips score zero 
(OrO) and i he masimuna senre ik I Clih (ihls figure does no4 
represent (be worst possnbfc hips, only the nkaAiimini 
Kx^re th;it cun hi; udiKvcd on i Hi ^ scoring aystem). 
Average values ure Oikidatcd fmm ill tbe scores 
recorded For Hi given breed anti chest are regularly pub¬ 
lished. Bn tome breed* die average nuy not rerpneueni 

the true Hiatus Ilf the breoiS. since SO me hreeders refuse 
to have very bad hips viihmiltLsI Fur seorifUL HoWtf, 
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il is hoped that breeding from urtimab with nooks less 
l him I he average all reside m improved quality of hips 


in subsequent generations. 

In Ihc United SiuiL -1 ii Llillcnmi scheme its in opei j- 
lion. This srfirniL- evaluates the degree of lenity of lIk 
hip joint, by taking cwu md»|Ti|i(iL one with the 
femoral bead paduai into* ihv joint and the other with 
it ’palled' away ftmffl tlw joint, The distance Ihal il* 
femoral head moves n tadrcfllrve of the degree of joini 
la\iiy. The system is often referred to a*- the L Ptnn I lip" 


scheme, referring t* Uw Uniwraity of Pnniyhania 
a here \i wms LirtgEnured- 

The RVA KctuwI Club Elbow Dysplasia Scheme is 
designed 10 help tonlTol elbow disease hi pedigree 
dogs. Three radiograph* are taken of each elbow and 
a acorn awarded icwnKnf to the presence of cypitul 
dysplasia or ttcondary usLeoarLhrilits. Eaeh elbow IS 
scored Cl 1 to 3. mi ih* overall score is the hkriutr nf 


the iw« elhcnfrs (ihc »wn are noL Hunnat as in ihc 
Hip liysphisiLL Scheme). Jl is reeommeihied liliat breed' 
in & should only occur of animals with ottrall elbow 
fradti of 0 or L 


Ollier schemes have been adopted hy certain breed sode- 
ul*s i n nvnmior l he level of specific disasts. Examples are 
tJie moniDorini of cardiac disease in Boirrt, and the is«ss- 
niL-iii of I Jobe mi-aim pinscher dog* for cervical spnndylnpa- 
■hy. Cfefflm breed societies liais HliNUltd e-odes of 
conduct! which aim to control the iiumhtrr of litters bred 
per hi kb and the age of first mating. The Kennel Club 
will noL register pups horn from hirehcs Over Ihe 4 igc of 7 
yean, 

The Governing Council of thy Cut Fancy (GttF) pro- 

iMa for ihe regisi ration of eats and the production nf o?r- 
tified Mftifcate*. In addition* it dunAes breeds, licenses 
shows mid publishes mb tbit control ibow fuiKlions. 
Whilst the GCl.'F publishes leaflets or general advice, it 
issues, no specific guiddincs regarding beredlLury disease. 


Assess merit of animals for breeding 

Potentiul breeders should Lake advice frurn many sources 
before bracking from any mile or female annual!. Animals 
dHvuld be screened for hcredilttry disease as discussed above. 
In :idi5ii urn lihe iitnmuh should be in good general health 
-ind -hould be of a suHubfe age for reproduction. In both 
i be female ;ind mak this shou ld be after their temperamental 
jrid ecmlorrniitional qualities can be properly assessod. 
whilst in the buk it should be after the animal is skdctally 
mallllt 

In Jogs in the UK. I here are no bacterial venereal paLha* 
pins and Ihflfcfbrt Toulinc bacteriological swabbing for the 
pwfMire or vapnui is a waste of lime. However, in thecaL it is 
important to screen for iclnw leukaemia virus before 
embarking upon breeding. 


The male 

Mate dogs find toraukF are Actually active ihroughoul the 
year, although a iiianiw seawnal cffccl may be noted in wme 
courtries. The teslas ure descended into the smium d£ birth 
an the cat, and they descend into the scfonun by 10 days 
after birth in the dog Both pups and kiuens may show 
Visual activity from several' weeks of ngti h<rwc*m,T. puberty 
does not occur until l> 12 months in the dog ami E~\2 
months an the cat, For both gpecka, spetma-Togencsis (\kc 
producLKMt <ii tfaennntosofl.il oonineiUH iii upprosirmitcly 5 
months of ;ige. 

It is preferable noE to ik h mule mi stud unii| he b at femt 
12 irnHkLhs t>l age, noce il is not posjyMc io J'ully cviihriiic his 
4|unlitics until Lhis time, ^ind even then ihg oocvrmwc of 
teriiim hcmtiinry diseases may not be apparent, IE is ndvi- 
sahk-ihaE Uwfinsc mutingiillenfcpts sbuuJd bewithnn esperi- 
crujcd female. 

The fertile lifwpoTi of a male varies considerably, und lb 
probaMy rdited tn the longcviiy L«f that purt »Culnr breed, [t 
ii rertiun. however, ihuL average senriillhl quality of irak 
Sflud (bigs is reduced from 7 yean of ;ige on wards. 



The inlerstiliaL (Leydig) ctIK ;ire iht source of Lcstoifecra«u 
prtsduetion from the testea. I.utr-inisin^ h^muMK- (LtE). a 
gonadotrophin horwMK' rekii^ed frono the pituitary gland, 
stimulates the p■ , odlJL■liE^^i yf this Vramuonr. A Kcond pitui¬ 
tary gonad OiTi^p bin Called fellklt slilhulaliitL* Ihurmumt 
(^H) appears u? inereiise tlw prooe» of sperm pfitdaecton 
(ppcrmitogfefwsls) dSreCLly vi 4 i the Sertoli tells. Tcsiosierom.* 
has a tiefflliw 'VCdbflek effect upon (he release nf F.SH 41 od 
LII. which || modi- lied by S^l^diitraphin rek'a^irtfi liMimmiH 1 

(GnRHMFLt II, h. 


Control of reproduction in males 

The mi joriiy of mule dogs do not cam** pmhJcms if they 
remain entire. However* there arc sicuatiuns where coiErot 
of‘‘4flCisLHrj.tr hebuviair muy necessitate i3uc control erf mule 
IwrntiOrtC refeis^ The situation in the entire tomcat is rattier 
different fe tiu g the pmUcns of territory marking, rc^m- 
i-ng uihi aggressiem njt greiiter than the dog. 


Exogenous hormones 

Chemical contnil nf reproductive funclion cun be uchimd 
in both spetift on u sliort-Lcrm basis with hormones that 
suppress 5 lie nprniMil release of leslostcrone. The mum com¬ 
monly nwl agcnti include I lie pjogL^tugeins (drugs with 
proM^siemme-lilEe activity) which may be administered 
daily orally (e.g. im-u^iro] aectjitel, or us a depot injection 
(e.g profilesI cmi£' cw debnudinEme pcrlfllej. These dmgs do 
not produce infertility, only a reduced libido, Nu single drug 






Hidden page 



400 OWtMC and pa&dialnc nuns.rrg of the dog and cat 


inflamm-ation, and m ay mult in pain during erection, 
(hiraphiniwfl is a failure to nrlracl the petals inio cIil prepwre 
and muy nisei be due to a mull preputial orifiot. The penis 
became* dry and necrotic and iirUhtbI obstruction may 
resell Priapism refers to the persistent cnlargeinciu of the 
penis in thy absence of sexual excitemcnl. 

I ymphoid hyperplasiu is a relatively common condition 
m the male dog. where the buGInn- gland is is covered with 
multiple 2-3 mm diameter nodules. These are usually 
smootii and do ncL cause any significant: disease, alilbuugfei 
l bey may he trauma Used at the time of mating or semen 
collection. 


Antisotisl behaviour 

In many cases behaviour which may bn imriiul fDr* tmk 
animal] is considered] io be aiiiisocuil by man. rlwsw* pptih- 
lemrs include bcfriiary marking. iLumncnsg mappriapnan.' 
objects and aggressiM Eovrjfds ueJici males. J Hum . 1 problem* 
often tiee-essiL j le intfllfWifll that nuy include tH.*Mvlour?i] 

modification llh-Tapy ill LMJrtjiinLliLin nili d tail's Ehal inJnbsL 

mule hormone production such as pn^dijugdis. (.'asKratioii 
muy he required La certain eases-. 


Normal mating 

The slm.uu I Ivehavimir ul I Ik.' I unreal and male dug is con¬ 
siderably dilfennil frtihk each Lit her anil I'mm other species 
ll is mi pnrl:nLl. iherelure lhaL I he events of tuM ural mating 
are undirrstLKKi sn I hill ahncmrrmlil ie> ^;in he recognised 

wkilsi remembering i ha i ihe modem m-iiting environment 

is ullen artificial tin I lie day of nulling Niches and queens 
arc frequently InlAqwrUd large dutance*, ire introduced to 

the mule briefly and then expected to male immediately. 
This siiauiion eliminates ihc norms! courtship phase awai- 
eiated with procNtrus behaviour and may result in mating 
problems. In addition many females are presented let the 
male at an inappropriate tine, either because thi* iscunvc- 
mem fox the owner or became of inexact aaseisnwBl of the 
stage of like OHifftlA cycle. In llLcsc events. sexual hchavumr 
of both the nuk and female may not lv optimal. 

Mating behaviour in the domestic dog 

The dog and bitch v«- ill normally exhibit pby behavkiUF when 
they are first introduced Id each other. Generally the hitch 
shoald he taken In the designated area ftrst. The dog can then 
be introduced. He should he retrained on a lead lo ensure 
lhai the bitch is happy for the doe. lo be there a nd is receptive 
to him. Oik'c chi&has been established, thcdogcan be allowed 
off his lead. This is when they will normally play for a lew 
minutes (Fig. Is.^ai. Very experienced studs may forgo this 
playt ime and m ount the bitch straight away, so i tis important 
to estabii sh the wiJEngpesa of the bitch Lo he mated in the lirst 
inshi nee. The hitch will normally settle and stand with her cai I 
deviated to one side in ordter to allow mating to lake place. 
This tail deviation is known as 'flagging'. 


The dug may cjji^uhiie a small volume of clear fluid either 
before mounting the bitch or whilst be is trying to gain 
umoniJajJort inin die bitch. This fluid is the linvl fraction 
of the ejaculate and doc* not can lain sperm. It originates 
from Ihc pro-Wat* jcliind and probably lushes any urine or 

cellular debris from. I he uCClIlTU. The dofl will continue ID 

mounl, iliriLst und ditmount tl'ig lK.2b)t until his position 
fiJLowi the pen ilc up icy enter i he vagina. This is known as 
inirnanksiun (Tig. ISJtJ, The dog will now achieve a full 
ura:Lion P The dop appem to move much closer to the 
Hilda ami ihe lb rotting movements increase rapidly. He 
will now ejaculate ibe Knud Fraction of ejaeulutc. which is 
sperm rich. Ones Ulnnting lias sufewkd the dog will turn 
through 1®U degrees :im.J dismount the hitch whih -1 his penis 
rtmpim within the vagina The dc^p ^nd hitch will now 1 stand 
Lul-in-uil, and this is. eudfed the tic (Fig. IH.ZdJ. TIk lie is 
associated with ll** dog fijlCul-ating the third fnwtHin of eja- 
enlace. This is iijiam dear Duid and prosNilie in origin and its 
parpovf is to flush Lhe Sperm forwards through the cervix 
into i he uid-Tus. The tie Lists on average for 20 minutes- but 
litis varies Considerably hetwvwn dogs and c-tin be as short as 
5 minutes lit over ;m hour in length. 

Once i he tie b over, the dog and bfficb will separate. The 
bicdi sHlhlIlI be check ed fonuiy Mtxding. Thprre is normally 
a small amount of fluid ihiii tomes away w hen the tic ends. 
I'll is is jiLJ the lusi portion of prostatic lluid and is normal. 
The fluid twi hi nnctimes be bkxidalflined depending on the 
htLch's discharge- Kilthcs with heavy discharge tend to have 
a heavier famine u*f this fluid. If ihis fluid ii very heavily 
WooeUttkfWl. the Nteti 41 nd Ihc dog ihould he checked 
dicjoHiyhly, Ilf ail is ivnrmal. then the bitch is lalcn away 
from 1 he artu firalr The dog will normally lit-k at himself to 
help like penis tc-ciiIlt its sheath, Al this time the dog should 
he checked to ltisutl 1 lliul his perns has retumed m its sheath 

correctly. Occasionally, duxiug live ikiating process, small 
blood vessels in the dog's penis will harsL. resulting in ii 
small amount of bloody disdtargt. This shoukl suhsjde 
quickly. 


Mating behaviour in the domestic tomcat 

The period of sexual inlruduction und play is variable in 
Ihc cat, depending upon I he experience and aggression of 
Ihc mule The normal sequence of events occurs rapidly 
compared with Ihc dog The male usually approaches the 
fititiule frtmi 1 he aide or back and grasps her nock in hirs 
inmilhp Whilst muiUaiauig ihis grasp he monnla the Female 
and posiiinns himself lo align fbc genihil regions The 
queen normally town her chnt und ebilcs the pelvic 
Tegiflm wliiLt deviiiling Iwr L;uJ. J^dvr-j ihrutfing and ejactl- 

IueIoh OCtiiT rapidly- During intnimission ihc queen often 

ei nits a cry and a i tempts lo^nd rmilung by rolling. I Liming 
and striking ai i he mile, The female then exhibits 41 

marked p04l-cdlstl reavlum ^insisting ol viofcnt n>lling 
jeilL excessive licking. Slw wilt mil »lkm I'urlher mnliTig 
al this lime., 








The mate 4B1 





l ip. IB. 2 Id} lining prior In ir ilinp >h Vhiwfll| h;Ii;i-. in:n prim t*> 
itiiTrirlteii.*fi i l : %. li2 lCuni;iluin.1l ftI [ffl'FOTliitfiOfl. fd5 Ttwr ««■’ 


Probtems mphra? 

I lie mating Lif dogs and bitches atwuys smiis a ‘■Inuulillnr- 
wind prcxx-hv hui often there can be problems. The m^i 
csutimcwi dilSfccLiUj Ls that ilk- dog: does uni 'he' with I he 

faiEi.ii. Hus is nuc considered a vadfrliiGlory outcomes 
alihuiich it is quite possible EhaS inch matings will m ill result 
in i In: hiEL.ii conceiving Ef ihc dee has ejaculated. The musi 

cnnniKMi l uaMn'i I lij a nuiirig w ith nsi iaif is Thai I heoe is .1 
hei;k'h1 (till ur^riL lt between lire dog arid I he hatch.. [ ll«_- doe 
miisE be .jbH' to lu Ilt 9 Ifc hilch ;u sLrjugbl u.% possible Jild if 
lie h !w ■■-hnrl nr Luo LiJl I Ins could make il difliCuit. 11 the 
dog is I i'n i shorty use ,1 sLep In imikc Ibiiii fuller a fid vice Wtrsa. 
Sonic1 1 mo ihe dug lull riLi-i tic bccimse he has bed an 

Ul&pfcn Mill pa si tsjcjwricnn? ihal has 1 td lh_l'lI Ilis coil hdcjlcv. 
olfBen causing a Induce Lu achieve a lull erection In sJiese 
mi>ianccs holding Ihe dog a ad bitch logelher as soon as the 
du^s iliccvlmg has slopped ma> lx- hdpful Tins 1 *. known 
a% a held lie, hut Ihti in itselfcan k very dslik'ull to achieve 
iNurinally. cine either holds the dog and bitch together as 
sonn as 1 tie dog Jiises Jus fioutldcncc. I lie dug should no-1 be 
allowed in mule itic hiEtti hio many nrnex without achieving 
a lec It is kiter lo ts% a I'ev, tinwEs a ltd I Iben rest live dog Ufllll 
the ih-'sI dav. 

■u 

Often live Hilch's |yu-iliuri can k“ i\ piobleffcl, she may HOI 
dev ule Jicr vulva curreellv nr she ilia\ not deviate her tail 
ven, well, Or die keeps IflCVifiu he! Cad ftfum side tside. Ill 
iliese iiBsi.uiees. desaEcng tlw hitch's vulva lo the currcvl 
jkmatioii* or Jtuldicig hei tail uul of the way cini help 

B3ie due I !ie-e problem ■» afe commonly a.sSOCialOtl ttLlh 
EheXperieilccd hdlcSle?.- These hilelieS can k J Lillie over¬ 
whelmed hs the wh uk process and require much mure 

support Llun an experienced hilch. I Jiey v> ill ofiCfl ^Iniixi 
at lirst aincl I hen Completely cliuiiec their (fluids. In these 

B V ■ • • • f • V • I • V 

crises, (salience is 11 virtue and I he bile hi |U>1 requires! a. liElJr 
imiTe lime to cel used lo llie stud and lire idea ol being 
inaLed Ihcse maLmes can sometimes lake several Ji-.hu> Ili 
H etnevc, hul Mh' hilch dKiulxl mil he 1 ndied and ilicwi! eei- 

luinlv Elitist nnl be IbiCed In ‘•-Land. This could residl ili 

■ 

ptiLting hot off Blie niuling ^amc alioeeilKif. Soiu* hitchv-i 
eun be difficult if Lhe >iud dog a pluyuig too rmk!h 
and leaping cm the b inch, Tlbis is rcccilied bs gem It 

lesLranjl of tht hiteli. 50 a> ilOL GO Upsel Llie ^tud. Olis It 

a irioje eomm^ii p^obk-ni wilh iiKS.fs.ficfl.oed stud do.es 
WheaieuN poaslhle. a new stud doe should, alwuys be pul 
with an experienced hu-ch and viLe versa-. 

Jit the c-ac. ii freq lbcheIv very difliLuli so be present dur¬ 
ing a mUGiing --nrec ibis pul - nil all bnl llie experienced m»iles 

In rrto^l cases it is necessun. lo he presen I as an ohsener As 
with the hilch il is always best to have <m cipericrwcd pan- 
wsf when a queen or tom is mnlcd for the first time. 


Assessment of fertility 

Mule fertility mnv be ;isseswrd h;, i be eiaLlciuiion oT semen 
quality. Semen may he vnlkvied hy snmLiliiiinp ihe mate 1 d^Tg 
in ejneGilfllc by hand; 4iriilui-!l vagina-, a nr no Icuigcr uwd for 
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this- |'» ,i! phJktil - Semini eolkvlion in mnrc ilillk'ukl mi lhe lom- 

CEIL. LLiad 111.1 v require- gCE 1 tf;il .Mi;ue*l llcxia and.dec 1 ri v|;K'u'il‘ 

Lion \ special artificial vagina may he used io cuLLvi l mm 
Lruned tofncafcs. Collection ^Ljiijpmerii >huulri iv warmed 
before use, 

Semen. once collected, diouLcl Iv pi atop. I in In a water forth 
■il bsxls lanipcrjctrn: in prc-vrrM ckimiLpe io lb? sperm I be 
second 1'iuiLiHMi of the dug ejutuLik- and Lhe entire ml cp- 
CuLdfle sIlouM he latest It it ly;i luaOnji 

ill The vutuiue viuiuki he meftimd -md lhe colour 
recorded. Normally the re-men h wliite juid milky in 
Lolour, and up Us 2-0 ml inf wCtawi fraction i for lhe 
dog jfkl 11 t —^>.5 nil in lhe lU'iriLisl. 

I-! A Her gi+iilly mniaiu Lhtf ft&mple. oi drop dtoiiM be 
plat-ed upiifi m w 4 i rmed macmieeopit di<Lc and ;i subjec¬ 
tive a v>l itifricriE made uf lhe perpqnrp|fc of sperm with 
vreirfuii* l-.-iv, ;u -.L peu^ivksion 

| J) A Slftal 1 fkprl lull LiT I lie Niirnple ‘■luMihS be 1 tlllvjlod 
wjili WiiifcT Mi hi I! Lhe sperm 31 ltd dierefoie Mop ihrir 
nuivenient t*hr tf|teftttHLiittml cunveriErnlion cun Ellen 
he measured lining si hucrmxytnmeicr eon riling 
thansher. B he IiHiiI sperm milput should he Cttkllldlcd 
by miiUiphi ng ihh valw? with lhe volume ol’ (he 

44 } A purl ion oi iW sample should b? slanted in allow 
lhe dilfcrerii liiLion ol live rtnd ifciul sperm and the 

AMMniMiieuI ol ■|* L Tm;ilLi/,:Kil moipJi( -logs \ >. .‘■ni hi 11,1 
Lioll ul the I«a■_« rL;tiits ni^m-aii and E-fisin 1% Nuihihle 
for ill is purport, Normally four puris llI the stum 
jIl 1 raised iaiLH lhic pUfl Of airmen, lliIlI llien .1 snteiir 
In nViniLiJ jli Lely made cuftu a ghisr □iieJiiNeiifv slid:;: 

WhL*n examined madei high mnernl lealum, rtj^rovjn 
-iplvLiis as .1 tautgfilMfld sltfiil. E lio eO*ln rs ;i vital 

slain il Main* only sperm with ll damaged jinzaii- 
brane, i.e. dead sperm il-ig. IKJ> L sine mgruun 

a aid Cuhin. sperm Lite Clained either pink (l)l^ nrtf 

termed deadh or are unstained I'lhese lire termed 
live). 

The semen chsi radmulca of I'cttLle dog* dire given in Tubk 

18 . 1 . 

The female 

The domestic £?r(eft 

Hitutiie-s generally haveanr or two oratr-mis cycles pv? ycur 
Each oestrus ends with sponIgneous ov iilsilKm. i^h^’h i-s fol- 
lowcd foy lhe I ii Um I phase A vrniable period of acydicity 
lveiled anciMnn) follows ik- luteal phnie fhe Nh h k pid>- 
liH'Hifta pnHkive-. numeniuii nibprmK m csich liilerj .ind lhe 

«WWlrtW9iB fainmils .ire 3 ion-seaiy;nuiJ. Hie iiLlerval hdwinsni 

CEH'h cycle con wry hetweeu ? and a '*' mmnhs, ulihough 
the aycitlfe is 7 mnnihv. 



Up. IPl'V Flii ( ili.viiivTi»pnp 4 i ul \Wm ikip Lp.iri\ 1 (lefts diiiil dA.‘.nJ spdiiii 
InplUS *'ih dnnTpcd AiUNirm 


The domestic queen 

Ucieens have multiple ochirou* cycles L j aLti yrai. Tfscy .uc 
sejisiMiaHy polyuehtm^ and typically cycle Troin htlwuary 
in S^Lcrn.brr. OvulaLian is induced by coitus .1 ml Lhe inh*r- 

v.d be!worn each desirous cycle varies, depcndtrig iipu#i 

whether the queen has chuIsii-cmJ. or falls 10 ovulaie dlhrr 

bt?ciiuw -ihe is nor rnalrd «^r hccuure thupe is insuiliekml 
bonnoite Release al mniing I nmulecl queen- recurn to «x--- 
Itiis at inlen'ii ls of 14 71 days Queens IhuL ovulate buL do 
imi been me preunanl penerull) return to oestrus jfiei 

appi'LiMiiuilely 4S d i* y> 

Puberty 

The domestic bitch 

lii iLie htECti 1 lie onset 6f eyclical adlivily 1 pubertyJ k rv>r- 
in;i1K het'Atvn b and Iflcrnth^ of ace, with znnsL hi I die-; 
having ilieir lti -t uesLcuc hy [he ;ll*c ol 17 N rnmilhs. 
liiCL'IiCs LhaE du lull cahibit LiesIfOti* behaviuitr h\ lhe ailliL'l- 
paled, age ILOC ONlSHknd to llJVe delayed puberty, hut il 

should be remcnibered the I nuns normal hiiches v*.ill noi 
cycle Until they arc 2 you* old. I'he majunlv of bitches *Lul 
lo cycle aboul h monlli-. afler they have reached adull height 
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Duya in ratal ion to LH surg 



lie. IK .5 Chandra in pliiMvia ciri^rskTLW roneunlnicion in Ibe pcucmmi _LnJ non-prc'cmini hiieh 


During pmsIniE tbc hikh will not allow muting but may 
show increased recepiivj(y to the mule. This period lasLs 
for uppreunnuitely 7 ci-iiys, Estrogens also cause chicken¬ 
ing of the vaginal wall and an increase In die number of 
epithelial cell layers. During p rex sinus live ekvaLed coimm- 
Lmlions of ocsLrogen have -a negative fcedJback effect upon 
Lhe release of the gonadotrophin hormones from the pitui¬ 
tary gland. and live concern rations of TSH and LH -lire re¬ 
duced. compared with lute anocBlrui. 

O&StttiS During minis Lhe hitch demonstrates ehur- 
aclerislic behaviour towards live male dog including devia¬ 
tion of lhe tuil and presentation of (he vulva and 
perineum. The hitch will Hand to he mailed. This pfriod 
lasts for approximately 1 days. The onset of oestrus is re¬ 
in led in u decline in lhe concern ration of plasma oestrogen 
and at lhe ^ime trme 1h? production of prufHrtcrone. The 
bueh is iinuml in Etui progesterone is produced in low 
cftOocninlions by lulcinisation of (he follicle, a process 
which occurs before wnlalion. In many species progBlcr- 

iffle k only prsttluL-tfcI siller civulaIi^Mi, l( is (his decILne in 


the concern jaLiom of oestrogen and (he stighi irvencji^e in 
the concern radon of progesterone iJmi is rtspotttibk fur 
itimuliiling a surge of both LSH mid IF I l r his surge is the 
trigger for ovulation chat iiLvurs upprmimntely 2 days 
later, ll L-ail therefore he seen slul lhe hurmnn>il dimulus 
lor ovulation occurs during oestrus (i.e. when ilie bitch 
will Siand 10 be mated) and llial Lhe relent nt eges alu> 
ooctiTfl during this period. After ovulation, corpora luieji 
form and produce greater amounts of peogevbeiCrie. The 
end of standing oesLrus is associated with relatively high 
concentrations of progeucronc in the blood. 

Metoestrus (dioestrus) The period of nhHaufrui 

las-ts whilst the corpora InLea continue lo produce proges¬ 
terone and is approstimartriy 55 days, in length, in live preg- 
71-iin I hileb the period of meloalrufl is synonymous- with 
pregnancy, for lb? birth of pups occurs when progesterone 
SKRlnn is terminated. In (he non-pregnant bitch the cor¬ 
pora Inin pereiot for a similar period or time. 

Towards (he end of metoeslnus another hormone called 
pmlaciin is nkwd from ihe pituitary gland. This is respon¬ 
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sible for lhe development of mimiimafv tissue and I)k onset 

of lactation. Prolactin h produced in both the pregnanK and 
ibe non-pregnant bitch, Kind is maofi why pseud opref.- 
nancy is a. common event m the Wteh. 


tiaowt seen iii the bitch. Praalrus in the queen is often 
poorly Mcognisd iiiiieu a male is present: however, dur¬ 
ing lHl^ stag* the quean will not accept maling, Prowlntt 
Iasi* bei w-oeri 2-3 days. 


AflOfifllfUS Mewestrus is fallowed by a period of 
T piww _ dining which link; ihfln is e Bog lively no hor¬ 
monal activity, In the n GO-pregnant hitch there is no sud¬ 
den decline in the rtw te cfllfitliMani of pra^esleranc bin 
values gradually reduce and the Lraiuituin to inontnii ss 
smooth. The sitnalioil is slightly different during preji" 
nancy bcciw prog$$temi« conoefUjaliDiriB rapidly dechne, 
and it is. ihis evtnt which stimulates the ousel of piixtun- 
lion. The length of aaottUiu varies considerably between 
bitches, hiii n is 4 monilUi on average. 


The domestic Queen 

The stages of the oesir<?us cycle in the queen are inntri*, 
procslniSi ueaEruB and intenmlfi^ (Fig IS.7). The Iff mas in 
season" or "ini Jveiil' are used io indicate the sings of I be cycle 
when the cat is receptive to the male, i.c. oestrus, During 
winter there is e&$ntiaUy no hormone activity; the queen is 



in the unmited queen periods or sexual activity (proestru* 
and oestrus) are interrupted by periods of imn-Tcurpiivity 
(iirlcmcsLr usJ. If the queen 15 mil Led iind ovulation as 
induced, the queen enters mtiontrus or prejrtancy- 
Prcijpimy follows a fertile mating; rtteUksiriisfalw ceiled 
pscudopFEgnancy) follows a iUnite milting. J he duration of 
psc□ do]ifognamy in the queen is shorter lluin Lhai uf preg¬ 
nancy unlike 1 Ik situation in Lhe bilch. 

PfOGStfUS Follicular devdofwtiJtftL occurs during ihis 
phase due io the release of LH and F$H. This causes the 
secretion of ocstrcig&ii that as responsible few the dcveLop- 
menl of the signs of proesttus including attraction of ihe 
male <ind the changes m the vaginal epithelium similar bo 


lllkT Walrus 
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I iy. |ST frlK-m-mk rcpi-^iiiiiiMirk ij# the itequjjiicc and kn.clh otf die 
various lUftt Of ibt Mint cycle at ate qiusem. 


OsStfVS The cxjcI hormonal change* lhai t&Wt the 
onset of standing oestw arc uncertain, although this may 
be assudaLed with declining coopcntrillion* of oestrogen 
similar i<> that seen in the bitch. 

The clinkid signs iyi iksirus (also termed callng) include; 
penpal vocalisation., rolling and rubbing agalort fanuti- 
maie Libjcct.s. In the presence of the m-ate the qiutfl may 
show peraisLent Ireadimg of the hand fact* lateral deviation 
of the tail and lordosis- of ihe -spine. Oestrus lasl^ bjiwetn 2 

and ] 13 day's, 

a 

tflt&TQ&StTUS Gn ihe -absence of milting, or when mat¬ 
ing dua not result in ovulation, ihe siisns of twfcrw gradu¬ 
ally decline mkl the queen enters -ii singe of min-reecptiviiy. 
This period may hist for between 3 and 14 days, After ihis 
link Lhe queen returns L-o piowtriB and mtnil. 


Pregnancy Ovulation hi ihu queen IS called by the 

release of LSI, which is Simulated by mating. Each mating. 

results in a hutk of LH, how^vtr there appears to be a 

* 

threshold value below which ovulation will not be induced. 
Multiple matings ire therefore mmu likely to result in 
ovulation than are single matings. 

Ovulation is followed hy an Increase in lhe plasma con¬ 
cern ration of progesterone rekasod from Lhe newly formed 
corpora Into- Peak progesterone concentrations are 
Radwd appmcliuavely I month after mating and a re main¬ 
tained I'mr ihe duration of pregnancy that variea between 64 
and bSS day*, tl is wol uncommon for queens to- have an 
absence of cyclical activity during laeiaikm. This has been 

iino&Lnjs. 



h4e!oestru& (pseudopregnsney) Non-iemic; m;u- 

ang* fesult in ovuLiiion without eoneeptKon, OvuteliOri mny 
a ho occur fallowing stimulation of the vagina le g follow- 
mg oolkctiofi of il vaginal smear), stimulation of lhe 
perineum (which uuy be self-induced) or muy occur sponla- 
ikously in some queens. Ovulation results in the fonnalmn 
of corpora lutea and the production of progesterone in a 
ttmilkf manner to early pregnancy, Alter approximnlely 441 
dayH B pmgesierone eoncentrulicm-s decline and Lhe queen 
returns to cyclical activity Should ptvudopitgPgAi^y ulvui 
late in the year (autumn) iht? queen may iflof n-iurn to 
cyclical activity but may enter anortlrW, 


Determination of the optimum time for 

mating 

The domestic bitch 

The determination of the time of cmiliilion in Che bitch is 
unportanrl because the bitch is inonoestroMs and lhe nwiirt 
interoestnii interval is 33 weeks The clinical signs of ucsiius 
are not always nriiabk indkuitorr nf ihe lime ol oviubcum; m 
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The female 4B7 


Because they are positioned close to ihe hiL^enncnil mem- 
hranct Lhcy arc called paraba-rffi eels. The Hn«slm vaginal 
smear is diaracterrad by the presence of 111 esc tells, There 
are uls» normally a Few white blood cells (neutrii!plij.lsi which 
remove cell debris and bacteria. 

During pfonlras Lhe vaginal mucosa increases an thick- 
ness under the influence of oestrogen. The mucosa may be 
ap to five or sis cells thick. The ceils further away from the 
basement metnbrajit are larger in diameter Lhan those 
nearer to the membrane. These cells have a large ik» of 
cytoplasm surrounding lhe cell nucleus, and are called 
small laftefiiedtile cells. When the surface cells 4irc olkdcd 
during procsLrus they 3 are therefore predominantly (hew 
run id II inlmwdiatfl cells, although there will also be a Email 
number of the parabasal cells present. White Wood cells are 
also present during proestrus; however, numbers are 
reduced compared with anoestrus. This is becauK the 
increased thickness of the vaginal niueosu presents movc- 
nicnc of the w hite blood cells into the I amen of l he vagina. 
Rm\ blood celts are jImi preunt in the vaginal sn^-ar during 
pmesirus. These cells originate from the uterus and puss 
into tlte vagina via Ihcccfvisr. 

During oestrus the vaginal mucosa continues to chicken 
and the number oFeell layers inereases. There may be up to 
12 cell Livers during (Htfin. Surface cells .ire large and. 
knregtllilT in shape and arc ealfcd lurue irilmni.iJi.itL edlv 

Oils ol" this siie may accumulate the material keratin and 
are i hen lenturd kuratliil-wd The nucleus ofUiete large ker- 
Bi inifled cells often disappear*. The cells ure chert called a nu¬ 
clear because O f Lhe ubunioe of the ilUClnid. Whitt blCKXl 
evils are ncii luuikl in the vaginal smear during oestrus 
hocji ilw 5 i he i hick vaginal wall docs iui allow ihem to pe-ne- 
criiie. lied blood cells are present in large numbers during 

LHfSlTUK. 

During ineisxrsii us Literc is sloughing of much of lhe vagi¬ 
nal mucosal epii helium. This is caused by the increasing 
eminent rations of the hormone progegterone. The number 
of cell layers i% reduced and the surface cells are again the 


■an.all ULlLTmc^iialc Lpillidial cells lit pardlhisaI cells. Several 
of lhe epithelial ceils nuiy have vacnolm within lhe cyio- 
phism,. jovins [he cell a 'loamy' appearance. E’oailfi cells 
and epithelial cells wilh eylopl.isniie mclusii.nL bodies are 
ctuinJClttriH ■£ Ol meloevlnw. Ikeiiu^e <if the Liifge aniiiuaiL 
of degenerate cellular material within lhe vaginal I a men 
there IS a rapid mil us *:■! while blorni ceils as suoifc us die 
mifCOM is ih in enough Lu allow I heir p£ ne [fa lit Ml. I . lar ge 

numbers of while hksnd cells are therefore found in the 

met Lies Crus vaginal linear. 3 cv, red hi i • i >lI cells are presciU 
dnTinjc meNiesLrus. 

lhe hitch shuiild lost be iiihLclI when I be |vrocnEage 
of wnticlewr celb IS masimal lusnudly nr above! 

I Fig. IS JO), There 4ire« however, vunu lions from the nor¬ 
mal: some biLchn may have two peaks of umcfciir cells and 
some have ii law percentage of anudear cdfts during the 
fertile period.. 

Other tests A number of other tests haw been evahi- 
ated in the pul including the meamrenwivt of electrical re¬ 
sistance. pH and glucose concentration in Lhe vagina; none 
of three methods is reliable. 

However, exami ne ion of lhe vaginal wall using tin endo¬ 
scope (vapinowopy) may he valuable lor identifying Lhe opti¬ 
mal time for breeding, as the vaginal wall undergoes specific 
changes around Lhe time of ovulation. 


The domestic queen 

Unli ke Lhe bitch, Ln the queen ovulation is-induced by coitus. 
After matings assuming Lhuc a sufficient release of LH luis 
occurred. follicles increase in size and ovulation fallows 24 
36 hours later. Muting is hesl planned doting the peak of 
oestrus and vaginal cytology may he used to assess this time; 
however, collection of the smear may induce ovulation. 
Multiple copuLnjons should be pemiiucd to ensure an ade¬ 
quate release of LH and therefore ovulation. 


ioon 



Day* ha m 1 he on sol of pro oestrums 


l-l*. IH.I0 ScIiltiijiil jupju^iiuiiori iif the change?. ia ihe [ktllTi -I .muckiiri.L-IK Jurmg iw%irii% -.it cliu hiich. 


Copyrighted materia! 









460 Qbsmtflfi and paediatric musing of Jfir? dog juxJ c&i 


Assisted reproduction 

The domestic bitch 

There are several techniques that may be uud to a aaisL 
reproduction in the bitch. These include iIh induction of 
oestrus tsee laiert and arlMdiil imcniiriuihii. Artificial ni - L - 
mmutkm is the technique el" collecting umn from ;i male 
animal, -iind placing ic into the reproductive uavL of the 
female. 

Artificial insemination may involve the use of freshly col- 
kcled semen, semen Lhut haa been diluted and chiliad or 
semen which has been frozen and then thawed. Ariiflcu] 
insemination hasscrcrul advantages over n-alural nuiing: 

■ It reduces the requirement to transport animals. 

* It is an acceptable way of owvranii^, to same extent, life 
quarantine restrictions dial prevent the movement of ani¬ 
mals from one conniry to an^thur. 

* h increases ihe genetic pool available to an individual 
breed within a country. 

* tc reduces the disease risk iliat is always profit w lien 
unknown animals enter a kennel for mating. In smite 
countries the use of artificial insemination may reduce 
life spread of infectious discufa. 

* In ettiaip eircmiisiuriecs, artificial insciiiin^Eion may Ife 
ilvl IUI vt lien natural muling is JiMkuIl (lor example 
hitclfes ¥i IiilIi ovulate when I bey tire no I in standing ocs- 
ii us or hitches that have hyperplasia of the vaginal floor i 

* Semen may also be collected from male animals that are 
unable to achieve a natural mating due to age. debility, 
kick pain, or premium ejaculation. 

The preaLCiL met of interest is probably the storage of 
genettc materia] by freezing semen lor insemination at a 
future dale. This may he neocsary in mate animals ifoal 
lire l ikely to become infertile due to cart ration or to medical 
trail merits with certain hormone*. The more common rea¬ 
son homra - . the preservation of semen from superior 
animal* for ik in future generations. 

Collected semen rmiy be deposited easily ralo the vagina 
of the hitch using u long insemimiling pipelLe that is gently 
introduced near to Lhe cerviK When *emen is placed in this 
posit ion, spnmlo&oii- must sw i m through Vhc into 

the irtcru* ind up I be tilenne horns. During a naiural rttfl- 

inu, von I rad ions ol I lie vagiii.i and uterus help ill LIsuispoi 1- 

ie'iti iL-jriL-ik. These coitiruciiocts generally do not occur during 
iaisL'shiiiuLKHk', all hough untie may he produced by Mimul.ii- 
iuc Lhe vagina. Vaginal insemination is ihevreforc not ideal, 
hui usually when fresh or chilled smen h used the sper mu- 
in/Lia will live long enough to fertilise ihe eggs. However, in 
ihe case uf frozen sciifen ihe spermatozoa do net live for 
long after chaw mu, and su vaginal i use nun Ilona arc not very 
satisfactory ■ 

Tlfe chance of pregnancy can be im proved if the semen is 
placed directly into the uterus rather tbiin into the vaginu. Il 
is very diiffieuli to place a catheter through ihe bitch's cervis 
into Ehe uterus (a technique that is simple in many other 
-luimalsi because Lhe vagina is long and narrow and because 


the cervical opening is small and at an angle to the vagina. A 
special insemination pipette has been devduped for iliis pur¬ 
pose Recently, some research workers have been able to 
catheterise the cen ts using an endcuctife. I iowever, in cer¬ 
tain countries the commonest way of performing uterine 
insemination is surgically via a laparohirny. 

Becauw of the short hfhspui of the preferred sperm, it is 
mini important thul inseminations are accurately timed in 
relation lo ovulation. The ideal time is between 2 and $ days 
after ovulalion. and this is best assessed by using the mea- 
wrawnt of plasma progesterone concentration and the 
study of vaginal cytology. 

In the UK. pups that are Lhe result of artificial luaemina¬ 
tion can only be registered if ihe Kennel Club has given 
prior permission. The permission of tfie KmbcJ Chib is 
not required before semen is imported or exported. There 
are. however, specific regulations set by the Department for 
Environment Food and Rural Affairs in this eminliy, mA 
similar organisations in other countries, which aim to pre¬ 
vent the introduction of infectious diseases. Import regula¬ 
tions vary between countries hut are particularly stmigeffll 
for lhe UK Import permit requirements usually include 
health certification before, and a set time period after 
semen collection, quarantine of semen until she second 
health examination :ind various serological tests. 

This domestic queen 

Whilst, artificial insemination has been widely practised m 
the domestic cat as a research model for wild cats, the leeh- 
nique is not commonly used in this country. Techniques 
used in Lhe eat are. however, farther advanced than tluisc 
in the dog. and include lhe induction of ovulaLion. m viiro 

fextilssatmin and eitiihryo IqiTider 

Control of reproduction 

There have been nanny tnelbmk employed to control the 
reproductive cycle of the hitch ind queen These invoke 
nirjrittiJ method* md medical control of cydkal ictivity, 
More roL-enlly. advitnew h.ivc been made in the hid notion 
nt (Kslrus, arid the Eern:iii.Hu(n of pregnamry. 

The domestic bitch 

Surgical neutering Ov'artohyffterecinitty is the re- 

□uval of boLh ovaries and the uterus to the level of the 
cervix. The term -»pa|iJna is commonly used to describe this 
procedure. In some oountrk* it is more common to re¬ 
move only lhe ovaries (called orarketumy I. Either techni¬ 
que should he considered in any bitch nol required for 
breeding. Both have several advantages including n redtic:- 
tksn in the incidence of Enimmury Lumotio,. elimimilion 4>\‘ 
the prohlimis of false pregnancy and of pyoinetra as wrell 
the obvious advnirtagBi of absence of ocstrous befnvmir 
and inability lo produce offspring. There me. however. 









Hidden page 



Hidden page 



Hidden page 



493 OfeiWnc and pA&diiittrt: /iiifs.fig of ri*iK* dftjj arw caf 


UIldtllTkeia if BCCe^ary. bul Jhi lew vuodik- is Sieertafid lill 
this pUi fmsLv 

Fregna/iicy cfcagnosrs As, '.S L" 11 .1 S llltHL'fVdBlUBI Of 

11 il‘ eiLliie-jl ugfls already dfeieflbcd ffiOtiiLu 1 lunl iriiimnuiy 
gland deveSopriScni, increased ucigiil mid jfcdklflliiial enlar¬ 
gement fiiaV he picvuiLi m |Hl* iljfoprtglljiiicy a* well as nL 
pregnancy I, (flierc it re sevend wclhrtds fftr preuaa iicy diag¬ 
nosis in iIlc hfeLiih. 


* VhcltifiiiniaJ |kitpaiihMi fhis i> best performed iippro&i- 
malelv I Esvonllh aFfier mating when lie ccMiwpliial swel¬ 
ling* lire appraifintately Hi cm in diameter The 
technique can be highly accurate bill may he difficult in 
abac oi rwrvolss animal*, 4 i n^l may be tnaccurale if the 
tribeti was mated early such ihal pregnancy i* nftt us 
ad v;i nti'd as antiripuEcd \fterdn) T 5 . iradwidifeEi) ccrmp- 
tuscs LJimot easily be palpated and diugodsis becorriM 
more difficult. 


hk-nttfitfltinn i«F Fetal heart beasts. In lute pregnancy il is 
possible to oaivLiiltiile I be fetal heart beals using a slctho- 
seope, or Lo record ,i fehil EOG Both of Ihcse methods 
arc disiLinosiic nf pregnancy: fetal hear! rule » more rapid 
than IhaL of I he dam. 

RauJingirupfi.v From d,o. l b it is possible io detect uterine 
enlargement with grtod-quality radiograph* However, 
this is not diagnostic of pregnant 1 , since pymnctni may 
have u vimi la r appearance Preim-mcy dingnc*** 1* no# 
e uvrlil after day ^ when tnitttfrulisiiiBCin nt the 
fetad skeleton i> delnliUe mdKigraphknIly, As itus 
sUtge il h unlikely I hill there wall K- nuhniioia dam 4 $u 
to I he fetus, however, ictlu I itwi Lir ari:u!i;l hifsi:i ol the 
dam may be requited imd is 4 ptHchiniJ nsk In lute prejj.- 
nanev the reanlber of pups eon he a-uliaNy fesiunatiatl h) 
LiMUim'ic the- numtuf nf fetal -skulk 

Mi;-miiNiL- (l^<\ 1 1 .ir.rn:i -.JiiriLLMLli jBhiiin id piugestCfi'iEie 

;i vc rii-l il sL'fu.1 I nr I lie dcLeCBeurJ i;»l pjcgikiJic v i ll the 
trilch Vlimsurcrm.'Oi >.>l ilit: liofiiSLiiie ridu\iii is diagnostic 
id prcynoncs, and [here is iwivs a litpid ELESA k-l kil 
ch.ij can be run whlma ilk: practice Ijlwralo-ry io measure 
Bins Imruii.^iti:. AiLci'natiVely J biood sample can K“ sent 
aw^y U' ;i iiiimiibcrciaE lab^alnEu-xy. 
veutL 1 pluM. 1 prnieldK 1 lie rise in ilbe conccutrLitlon ol 
ucuijL' I'liii-.e pniiLins Ills been, used as ihe Ixisis of a eoin- 
merei-i! preunaiify nest m cliu biteli. CoucefiiraEtons of 
these pitHcne> I mujL ijiJ; iil* lihr iaioUcil Olid C-IL'aCtive pro- 
ICint mureasc fnimi uppauxiji lJie-]) 25 d-iiVb uilWiireb TTv 
Il-j is aetiahk. although thcstf proteins iLre also Tekiiwd in 

infclarniiLiiii.if'y conditions such as pyonteCra 
L liruLMiurul e\u,iniiiailiiMi Diagnostic B-mode uUrasnuTid 
is iii ns eoiani kHily used for pfcgnnncy diagnose CI “is* 
IS. 1 .1 i he technique is non-inu ■ive aod without risk lo 
i he pups, dam or veterinary sui^eon The hatch can k- 
c \ji iaiiL-_d in ihe stajklianji position w iih minimjil restraint 
Willi uliraMUUkl it as pc^Nible 111 dsi^gllOM! pregnancy .is 
esiifty lb daysaffer ovutaluon,, ullhnugh tarau&s blSKltd 
LaacH i his iiriu.: is not known ii **■ prudent ti> wail uniil 2S 
d;iys iifier nnatang. Al this, lime Ihe fluid-filled Luai^eplihe^ 
can easily fx- imueed, imd embryonic lihue can be idcriii- 



fH;. 3H.I2 Il h.r.iH'.niii unu^e of u pregiiani buch I leu- V yolk 
vai ft v bUdJer 


died. 1 1 ih possihle tu assess 1 1k: humbef of eii-iiccptiikra, 
however, i ll is can be i naocufate. cspcdalSy when i he In ter 
si/c is large. MoVeialcJIt uftJic letallbear I e.ili be seen lilBfu - 
siirioua’a phie.ilU ,i,ibd litis eonfiriStt kljil «. iabiikty. Il is pos¬ 
sible to L-Mintine the bildh at any tinK aflei day to 
diueiili-A.- picL'iiaiky and to euuilkin ftl-iil viability .uicl 
growth. With Idler eftaiairiaLioiiA il b less easy to estimate 
the n iimbfr of pups. 


The domestic quean 

Hie a *, ei ii ee I eng i h of pregna nev i n the queen is 65 days wil h 
,i range of 64 6 ? days. The clmkal digits of pregnancy 
include increased hodyweigjhit and obtkimimil enlargement 
!these signs ..ire often appurail in all hot young queensi 
ai!,d m.imnuiry development which is obvious from appro \i- 
m-ildy dn> 4 u Thevs changes are usually dlugficwdc I'uf 
pregniutcy, since psswdcspresxaTics ** nut cnrumnn nml is 

Hill usiiiilty -iss*ix:Mlcd wiiii din»c;ij seu.ris 

During the scrt?nd h 4 iil of pregnancy there is ill I iriLiL-issc 
in food inlukc iiikJ in I he icqurmiiL'nl Flu lx«th fiirbiiliydriilc 
:miJ pnilcen I 'r-r*v ilIccI 1 lull the did is wdl hiduElLed aJid 
Ci in I :nns sUiUihlc iimounls of viliimsi'is iiud niifiertiti, it is 
not necessary to provide cxtrii supplcnicrUdlHiei. 

Miiny qikKns cnnlanuc Bo be jl'Iivc duriaie prcpniiiiLs; llte 
amount ol ecctcise 1 sv him led hy I lie mdis jdu.i3 eat. 1 1 is 
iid'i isiihlc in ensure i b -i i rum line vtuxiniiLion hit's been pet- 
formed print to iriutLl^g. 

Pregnancy diagnosis in the queen 


UiifiMiiiiia.1 p;ilp;ii iun Conceptual f-welhng^ can be pal- 
p:iicd fruEii iippiLiAiKMiely II days alter mating. These 
jtl- diaetcce until 3 U Jays after mating hut i hen become 
uuMe difficult palpate from. rhr«- time onwa rds. 
IdL'nELlk'uiKm nf IlEjI heart beats In late pregnancy the 

fetid hfiart be^ts may Is jmscultmed iotie i stdlui^.ip-j; 
however, at this lime il is usualb piiNxihk 1 to pulp^ite ihe 
fetus tn all hul the most obew rats, 

Rjifograpiy FTomduy 3fi ii is possible tu deteci iiierme 
Liil.irgemens wilh good-quality radiographs. Mineraliim- 
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(ion of ihe fetal sfcdoton is detectable nUdiogrtphiEdly 
from 40 day* tAer mating; 

* Htjnnim>. tost* I'lasma Lcni^ntTalforis «f prggMerorH* 
arc* afevatcd ill bnl;h pregnancy ;i rid pw li i.Ic>prttjptu lieJr, 
therefore inL^asuPL'ntml iif this homlung is rail LlniL'/imshi;. 

Pkisml rclaxin ronrenlreliiftiK tire elevated from day 25; 
eh is hormone is diiponk of pregnancy and can be mea¬ 
sured as described for the Mich. 

■ L lir.Lviunil emniHiiw. Diigntiolic 19-modc ultrasound 

muy he used for pregnancy diapwsas in the cat. The 
pregnancy length ent he fureewd from mining: Lime, 
unlike Elit? bitch. Concepliises cun he imaged from 12 
days after muting, and embryonic tissue can usually N? 
seen from day 14. F-rmti ihis dlbeonwiircfopt is posdbie to 
iiEeniily pregnancy, confirm fetid vjabilily and assess fetal 

growl h. 11 is rnmiie d-ilfktiJt to itStete thfl n urn her of kiliens 
mi ta ler pnjLMumcy. 

Abnormaffflas of pregnancy 

A Lieut L-.HKt.Ti3 for owners i\ (lie risk <if rrsnrjifiiin; w uhcir* 
tiun during prtgfiiivKy- To undtintund the differences in 
these prtKv^HL's iL is nuucssii ry In dulinc I lit' islagcs of'devcl- 
opnttnl: 

* hi genera L, the term embryo is wed when Elbe -charncLcr- 
jsEiLs of the pup are not dbceniablt, 

* (-mm iipproKvnMldly 35 days after ovulation the charajn- 
Mrisiics of the pup become obvious and the term fclas is 

usedr 

* Knorptuai refers to the resorption of the entire corraptus 
4ind occurs during ihc embryonic stage of development. 
AhorEiiin refers 10 lhe espulsion of the fetus and the fetal 
membranes before term (i.e. before H days after ovub- 

Lionk- 

* A Millhirih is the npulgkm of the fetus- and fetal mem¬ 
branes after day 5S (i.e. dose to term). 

The incidence of resorption or abortion oF the entire l iner 
i* not known, at!hough iL certain that up to 5% oTbildia 
sutler isolated rea-arptioti of one or two conreptiiSB with 
■CTOEaluaEton of Che leitiubnng pregnancy. 

There ;irv many poieniiit cause of resorption 'abortion, 
which andnde infoclmis agents, trauma- fetal defects and 
makerml enviroranssiE. In the dog the infectious agenb 
Bfufiiltj cflMii (not present in the UK), canine distemper 
virus, canine herpes virus und Tox&pJnsmi &<miU infection 
have utl b«n implicated as -causes of abortion 4ind resoip- 
tioo. In Lbe cat. lulnic herpcsvinuf 1, feline p-irafeukopacma 
virus, feline kukucmui virus, feline inEcL~i fonts peritonitis 

virus aild TtiXtipfelStHd fpiutfw iufoL'Lfon may p null ecu ;ihnr* 

lion. nurptiHi or stillbirths. 

In many cam embryonic dmth ;uid pregnancy luss i -i hnsl 
-nsKscd lining real-time dfo^rittsiiL ft-mode.* ultr;i>ai,md 
Resorption may he uji recognised by the owner gnlc^ \\ is 
jiuociflicd with a period of illness. Abortion of fetal iiv.ul- 
may ha obvious hut may not he noticed should the Jam cal 
I he aborted imalerull. Ira 1 he face of an abortion, there is link- 


eweept supportive therapy LhaE can hv administered to the 

patient. 

Pregnancy hypoglycaemiii has been reported in the hitch 
3nil is asroeiated with redmed blood glucose concern rations 
during lahr 1 pKgruLncy. The clinici] signs include weakness 

that may progress lo comi. 

The condition may he confused with hypocdcHnia, 
which occurs at a similar time (see taler). 


Parturition 


Preparation for parturition 

In the List few avseks uf prL-Lvii.iTK-y, atteinpK dn^uld be mink 1 
loeocoaragc Ife Nidi Of h^'h W awept a iws! in m suitable 

pl;ict. B liis idciilly shmild he a wiiTrn, dean, dratlgfll- and 

damp-pTLicif nutq n which CHn bu httttcd. The room i % hi’sl 

isolated from ihu main thiimmi.'lifeTM nf the h^uisch^ld, 
where the bitdi «r lj ll-cm^h can re si t|uicEly, ini n which a 
whdpfog nr fciiUffing h?d enn he phiral. Ideally the bed 
shneild b* liLrgL enough to allow ihe d4im lo sUpUdi and 
haw sufficient rsMim for ;• laTgs Inter. The sides should- be 
high LiMiugh in pnfveni ihrt: puppius s>r kittensfsc4ipin^ until 

they are iippr-nxirniLLcty 4 weeks old, 

In sium* Luvfv, parlicvlarly with very hairy dogs, it might 
be u.^lEuI ftrrrto-i'H" snn-A! ui ihj? h;ur from around the peri- 
tnzuni niirii vgntra] aMontan. prior 1o the whelping This will 
help ilk: puppfes gain hclcss to the nipples and aUcms clean¬ 
ing of the 4m after partuftlioa. 

TV cnvprOOllwni pn whkh ihe liner is to be bom. and 
ultimately io be itnmL, is- npedally important. Hypo- 
itiL'iiiLiiL is ii nuijm c4UK of nwnata] mortality and so the 
tnviruonriLrji Lil lumpcrat ure i^ eHlkal Ncwiatn are lUiaJbk 
to iLyubiit ibetr own temperature for the lirsi week of life 

und lltLTcfnre rely an lh? dam and OtbCf IHOtlfllH Id k)CCp 

warm. A chilled nwolale will nol respond normally, move 
properly nr N: able to suck, which may then result Ira the 
dam neglecting ii. it is therefore recDfniDHuftcd that the 
whelping kittLDiinf iirta tmisi b? able to he heated to 25 
30 C for the flrst few days nf rhe naoranles' life This tem¬ 
perature is often nhbeareWe for ihu darn- -and. so can he 
safely reduced to Mpprosimaidy 22 4 after this lime. It is 
moat kmportan.il ilnn ihrt litter h kept well away from any 

draughts that implii; chill them. 

The run can easily fe: healed using u LhcrmrOsluiie-jUy 
controlled beater. or untferftoor healing. A heat tamp can be 
suspended over the bed, hui l-j rt must be Liken to ensure 
iku the neonates don't overhc:ii. Ii is recommended lh;iL 
perhaps only half of ilu: box is Nl-jeltL m cinder for the 
d^m to move out of ilac heat if sin: w-iiii s io. Well-protected 
hot-water boLtles or cireubling water blankcis iiiso provide 
good altemativn. 

T he actual place where pariuriiiun ;uu3 rearing 4 itc to 1«ike 
pfciw sire 4ilso important. Whilst ii is jcraporUmE nci! to place 
the d«n"» whelping kkic-aiii,u bed nai a iKoroughfare, it is 
beneficial for serialisinp the puppies kitELW, if mhv* from 
washing rtrtdidnB- r4idios and people talking tan be heard. 
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The room slfeouJd aba he of a sufficient si^e u» aLluw iltc 

growing; pupfWM.'UfclHli Lu piLiy uiul ttbi» possible haVC 

access; to jn mitaidc area. should ihe *a-41-m i Ikrt* permit. 


Useful equipment 

A pk-Tiufiil supply of newspiiper is necessary for ihc whclp- 
injc/killcnmg -iircu-i and pkiUy of bedding. lhal can easily bq 
removed when soiled* fjtwuld b? uvgitabk Shredded paper 

iim he dkU.. bill Wlh Oirc, stnoe very small wennatus muy gel 

caugbl up in it. If wing a fahne bedding ntattnul, then at 
Inal three Of four of Qhtic will be needed. A supply <>f 

bhmkvls will sullktr. A pair Of winghiiig; -urdlcs, duck and 

iiulcpiufl ;Lrte ilvI'uI jEl'hin Lu havL! CO temi blir one Eli- keep a 

record of lime* and wrigbU of neimatts being born. A ilier- 

m^imqLqr vhoukl be k ip! m order to record [he batch's fuClal 

levnpcnilut prior W tthdping- 

Sometimes dams can be 1 dums> ai ihe Lime of whelping 
iirod if she is whelping u large Ihief. it may be useful to put 
some of the FH'Lifiaiei pul of harm's way in a snail box 
within [be nesimv bed. 11 i;s tihpurLanL in ensure that ihe 
DHHlAtH jrq kepi warm whital away from llttir nioihCT. 
This Clll hq achieved by wrapping a liuC-watur hullII: in 
HJme Etawds and pfariftg il m I he hcHLurt i>f Lhe bo*. 

A supply of milk >11 bslilule can be offend IO iJbC bill'll or 
queen during; whelping k incising. No food should he offend 
ii.i ibis lime j lift in cw the dam gets an 10 difficulty and 

requires veterinary iniervefiiiim. 

Theft should he suiLahk; cquiptncilL Id ladliiisie [he arti- 
Edal rearing of the oeomlet if this ts rpqitlnpd. 


Stages of parturition 

In lhe Inst week of pregnanes i[ is prudent to mcord iltc 
Midi's rwtaJ wnperuLure iii liiiisi twice daily. This is to 
detect lh*? ppppartwn hypothermia that precede* ihe enact 
of parturition by 24 36 hours. This decline in body tempera- 
lunr is uiesiiaieU by a tudden reduction in lhe pkaraa cm- 
ceiilftliofl of progesterone. The rectal Lemper-ill ure usually 
changes from approximately 39 C to befciw 37 C 
There aie live siagc of purl uritton: 

1 1 i SLuue of preparation. 

|2) Firet sLu.ee of parturition (oniel of contradima). 

(3) Second atago parturition.. 

14) Hurd stage panujition. 

(5) Bucrperiuni (after parturition). 

The aiagt of preparation if uwcutod wiih the dtoUu* in 
plasiiku progesterone conccntruLion and heni-t’ ib*-' dweaso 
in nctaJ loiipciJlure. At this time the vugmal. uiwl perianal 
tisane will relax and lhe dam muy ih<?w M?nie sijfins of 
impe-ndLng purturitton. 

She may sLurl to prepnre her whelpuig nest, hy ahradding 
ink! ripping up the bedding. She will probably hr ntm «u- 
lou than iuujI. SIk- may also show- an intr«»d niuL-un dis- 


diarge from her vulvu. which will probaMy be shghlly more 
swollen. Some biletw rnuy seek the company of qlhen, 
while aonK will try to lind solace Ln a quiei ptaoa on tbetr 

OWIL 


li is io5FK>rinni [li rememher [hue some may show no signs 
of prcpamliaii at all. Tew bitches will be happy wiih an 
audience for the whelping, so jl is htsl if just one penou 
stays with her ac that time. 

The llrvi hiapjL' of purturlllun eommances with ihe onset of 
inenne eorLirueikuis und cun tie 1-12 hours in durdiicHn, 
although ibis is sen.- variable between bitehes. By ibis lime 
milk, is usually present within Lhe mammary gland* or 
should appear at this sLuge. 

With lhe onsc! of contnctiona \ht ba[eh might become 
increasingly icsLle*s. punt and or ahiYW and her nesling 
behaviemr mighL become more frantic Some bilches will 
refuse food uL ihis lime or may vomil Bhcir lusL meal. 
Most cat* will seek seclusion ut Ihis time. 

The uterine contrnclions will push lhe fetiu aguiasl lhe 
«rvix h which has bcgLin to diUile, und this may result in Ihe 
rupture of the aUaatoctwrion und aHantocc fluid may llw?n 
he produced from the vulva. 

The scccad HOge of partyritini is dujKlmRd by an 


incKftse in uLerine-ccm traction* iniiiu lion of abdominal con- 
iTuctions and propulsion of ihe fetus through lhe cervix into 
lhe vagina. Abdominal oatndionr when Ihe AeII 
fel u^. enters i he pelvic cunm I These art normal ly quite ruiEtce- 
abie. The (nidi will appear to squeeze I'mm hqr nhs inwuncU 
|hq penneul ertH und Ihcrn tl'Lh. '[tie lintc ol lhe lirst tun* 

ImcItonG should he recorded, in Cato tUcrt it fifty delfi-y Jn the 
whdpiag. The time between ihe onto! ■Of vffaFftih# ;ind Lhe 
birth of the lit^L fetus is variable. Il ^iin be us thort M Lft 


minutes ot up to 341 mmole* or hinfiMr^piirtM-uhirily in maiden 
biichc^ If Ihe bitch continues to have conlnivlinns fur more 


lliiin 2 huiirs wsI Iiluj I. prcxluemg li puppy her wulers Ullvl l 

broken and j puppy has not bcci'i prodkic*d r veierinary 

jdvi>_-L- dlnuLd he suLJ^hi. AS this cOtlld ilhdiC-ULC -dyhlucl^ (see 

K-low fi. budii.-v will be in laterul recumbency during 
whilping r but bo me bicche* rnuy prefer to Bland Delivery 
of the fetal heud L* often mo*l diJRcull and rwiy he iwsodatod 
with some pala^ but once this is daQfvered the reM of lhe fel us 
is u*i*ully delivered rupid-ly. 


A membrane, the araaiof!, suramnds Lhe fetus. This is 
often seen si lhe vnln during tErtinvtlg. It may appear 
and then disappear w-iih the CMItiftCttoltl. Hi is tltombmw 
may rapture spunhmeuusly or be broken by ihe daiw. the 
fetus m-iiy iilsu tn 1 bi^rn within il. After delivery of ilw feiiw, 

I he d-iim w ill normally coonrtttrttt vigiiTuuM liuking, rctnoviixg 
Ihe men]brunts and clearing: Hind iWm uruund lIsl* ihionaie's 
Ihce. M Ihe dam fails i<> tceiiuyc lFil uii:i ii bruii^ LiiLniediiaiely 
4 iJ'ier ihe hirih, ii mmi be tUirie lc»>r hat swiKU). Ckcustonally 
yourtg Or maiden bildiu may need, help und encouragement 
w\ih the? iiwntodiute iK-kinu und daniog. This cun be 
Achieved usinu a denis uft lowd. The neonate should he 
trivL-n ik vi^urnus ruh wills a towel to sLimululc il. help Lu 
dear ihe sitVrjy* of uny fluid and to dry it eo 4is to avoid ft 
hriny chilk'd. When rubhiisg li neonale il if- best if il ix held 
wiih its huad Iuw-lt ihaii iu bonom. to aid Ihe drainage of 
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fluid Irm its lungs, and cdt i«o high from ike ground, in 
case it is dropped. 

Hie birth of llue fetus is usually followed hy ihe of 

the albrntodiraicin or pin cents jifterbirth) Normally ji Nich 
separates the puppy from the placenta hy chewing ctirtKiiuii 
l Ik cord -and then Ealing the placenta when ii is cupelled, ft is 
imporcanl to ensure (he dim does not dttw ike umbilicus 
excessively as (his can cuuk d-ninufle (o the netmate- If Hut 
bitch does noL revEt the umbilicus* the placenta can be repo- 
faced hy luring or cutting the curd using scissors. Care must 
be taken if iJus cord is 10m. This, can bo achieved by holding 
i he cord an inch or so away from Lhe puppy's abdomen and 
tearing 14 ^11h 1J10 other hand. A bitch should be pvw 
every opportunity to clean and fuss over the puppy, 
before it is removed for weighing and checking, etc. (see 
, Examination , |i- Once all (he procedures have been carried 
oui, (he puppy can he returned to the dam. The morales are 
best loft with (heir nootbcf during (he remainder of the deliv¬ 
ery, as removing diem might distress (he bitch, inhibiting 
further strauiLn®. If lhe dam is young, inexperienced or par- 
tieubarly elumty, Ll can be a good idea to put a few of the 
neonates, in a warm box, once ahe has attended to them. This 
w-itl k*ep them su Icr whilsi (he dam continues giving birth. 

The Hurd hiage uf parturition is ike passage of lhe pla¬ 
centa. In Lhe bitch Mid ike queen the passage of the placenta 
OCCW 1 uwslly during the second stage of parturition, 
alihuugh, ooewHulliy one or itiore feLuse arc delivered 
wfthoul their placentae. These lire expelled aL a lalEf stage 
or delivered with subsequent fetuses, it is a good idea to 
count lhe number of placenta passed as a larger number 
of fetuses compared with Lhe number of placentae may i ndi¬ 
cate that the hitch has retained one or more. 

Alter the batch has finished whelping there is normally a 
dark.-coloured vulva] discharge present. This contains a 
green-coloured pigment that originates from the placenta. 
Th is disC'k;iigu should normally decline after about a week. 

The ptiLTpcriurki is the period after parturition during 
which Lhe reproductive tract re luma to iis normal non-preg- 
nant state. During this Lime Lhe uterus stalls its involution 
and it is common lo see a mucoid vulval discharge that may 
last for up to f? weeks. 


Dystocia 

I be lenn lit Mkii/iu JilCrallv nLClfUi ditlicult birlll; il is u«cd. lO 
iiidlieaie any problem fhfli inicrfirfe* with iUmiL;il birth. 
Dysiocia is rare in the queen: however, problems are not 
uncommon in lhe bitch., especially in braehycephalic breeds 
such ja (he Bulldog and Boston lerrier The two main causes 
of d ystocia are mu lentil I fedore and fetal fuclors. 


Maternal dystocia 

Maternal dystocia may be divided into (wo categories: poor 
ttraknintg effort* hy the dam and obstruction of (he birth 

QITtilr 


Poor straining efforts of the dam Poor straining 

may lie the result or nervousnesfl or pain chat inhibil nor¬ 
mal pjrturiiiou. hut it is more commonly Lhe result of 
piK>r oiycMiiLiiial coeUthuods, a condition that has been 
termed uteri ik inertia Inertia may he primary, in which 
care purLuriiiun does nut eumiiKnec. or may he - secondary 
ii* some other factor occurring during parturition. 

Trillium uIuriii l int'iiia is rare in llic cal huB is SCCfl nut 

(jncommortly in young biwlie» with only one ot tw o pups, or 
in older owrwejghl hitches with large liiun. Tbe cause of 

i!ie condition is unknown: however, il may relate Id poor 
condition of the uterine munuliiun; in fal or debilitated 
animals, overstretching of (he uterus when the Inner tiff is 
large, poor stimulus for parturition when (here are only a 
few fetuses, or low plasma calcium coiKcvilruEions. 

The endocrinolofrcul events of purturilion are usually 
normul; however, siibrequwnl uterine wtlCraaiom m not 
fully initialed and parturition does not follow, A green vul¬ 
val discharge, which indicates placental reparation, may be 
seen some days after lhe expected date of parturilion. In 
some cases the owner may have observed initial weak uter- 
ine cofitraeiions or have noted the decline in body tempera- 
lure. At this stage the ad manistration of Lhe hormone 
•xylocki may stimulate uteri ne contract iems, Sum; cases 
may respond to lhe intravenous administration of calcium 
buriigl uetiBak'. Repeated doses of oxytocin may he necessary 
hut oxytocin should only be given when ii is certain that 
there is no obst ruction lo Lhe birth canal However,, il is 
not possible in lhe biieh to assess (he patency of lhe cervix 
hy digital palpation (die vagina of an average 20 kg bitch is 
20 cm long), In certain cases, caesarean operation ray be 
necessary. 

Primary uieri ne inertia may be anticipated in some bitches 
tmuar of a previous history of this problem or because of 
their age. physical condition or ihc number of pups. The 
best UKunmi of the biteh is to monitor the rectal tem¬ 
perature twice daily daring the lasL 7-10 days ol pi^gnaAcy- 
ScijiKitdarv uk-r iiK liiyrtla is the CLsmlion of utefIre L-on- 
UncIfonH after they have started. Most commonly ihi* is the 
result of uterine exhaustion following obstructive dystocia 
hut may occur spontaneously during hhhhI stage parturi¬ 
tion, presumably because of factors simitar io those w 
with primary uterine inertia. IF the cause of lIil- dystocia 
tan he relics ed. the adm inisti jCiuu of oxylociji aiid cuLium 
may he- uiitahle twalmenli. Lo mjok casgs, esutl^Mi 1 - 

can opmtion nay he nLa^saiy. 

Obstruction of the birth canal ohifuriJM nuy 

be the result of nbcHrmablks of the birth canali, such as.: 

* IlL'funniiy tit Ihu iiL'hic Ih?ih's. I !iir>u ifiiay ht: tt^rrip-niUd 
malfOrtbiaiiOil.s. dexeU-ipOKhlut iihnuTnaakLies or Lhe result 
of previous truuniLj, coim'i'iunly lolbiwuLg. a rojict ;Lveitfcn(, 

4 Soft lisKiK alHiiPruialiliL'h i*illiiii llw is isEiiL'ti prevs 

againsi ihc reproductive trac-L. TIkv inighi siIl-IulIl? ptlvie 
neoplaims. although ilieK are rare an Liiiimals of bre^dibg 
age. Atnuruulity of die reproductive iraui vtudf (tor 
example, tors ion of the uterus or congavital vupinal m 
uterine constrictions!. 
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Recognition of dystocia 


The nc>rm;il events ofpouluriiiM should be clearly under* 
sClkx! nii l3iiil revogiiilitni of LlyNtneia eup he achieved 
Tiipii«ll v(tins aClowing prompt in l<?rvimI ie>Ti. 

CoHcCtittl nfa relevant hiitory JN essential in I hi,: pviilwi- 

laOffi of-u pctefllul Case of dyUtBcii, this nuludes the cslntH^ 
(ion rtf (he slHfc of pregnancy. IX-lmmning of (he mating 
lime is most helpful i n establishing the stage of pregnancy of 
the -caL bul this is not very useful in the bitch, where preg- 
nancy Icnseih can -vary between and 72 days from mating, 
Regular morriiorini of rtctal uempcratuit is therefore esren* 
(Jil l in Lhc hilLh. 1 1 should be esl;i.h|ished whether this has 
txvil dime hy the owner, ami it so what changes were 
oTatt^fd. 

t"3i particular Importance i* the iime-courte of evems from 

(lie LHl-HTl 111 [UlLilTllKMI, £.g. I IlL' ousel nf Tv’hir, mnni.l 

cfiartj^ sudl :iv rcsifcsHieB. nest making and panting The 
time when training i\m (securred anti the diiiractcr of the 

sLramanv efforts may abt> he useful as an indicator of dys*- 
Icuria, HA vti 11 cJic liine-i I lull any felines were pm J need. 

It is nol pucvsible IP give definite guidelines reeardinu 
potential cases of dysiueia hut esamiriaiicn of ihe patieni 
id. warmutad in certain situations: 


IJ | A hitch Jlis eM-Teilosl 7(1 lIjvs fniui Lhe Iasi mill ini! ;md 
has tiO Giglis Ilf impending parttiril inn. 

(2) A ltjC has exceeded dayt Irnrrt I be Iasi vnalinji and 
has I'm siu'iis Pi siiipendini! parturilicni, 

IAI rile (lain is infcsCILlcd and slrauis forLXilul.lv hut nitre- 

qunlly. 

14 1 There are signs of straining which then CMS*, 

f5l The re LA a black greert \ nival discharge wilh nn signs of 

partuiilm. 

ihi There has been a decline in rectal LcmpcTaiurc ami 
parturition has net coniiiiciLccd withim 4>H hunts. 

17) There has been iaeficdufll straining for I horn or more. 
fSj Severe] Fetusa, have been produced, Lhe List duk than 
2 hours ago. and Lhe Jain k resikss. 
t‘?1 Snenl fetuses have been produced, the last more ch;m 
2 hours- ago. and a larger liner h expected {nay not be 
known hy rhe owner.!. 


petvis should be noted. The praenlalioiL position and pos¬ 
ture of the rrtus should he established before any funlicr 
iffterviewLion is conbempliJed. 

For normal pnu’jitaiioiu, delivery can he altered using 

the thumb arid lore I ingLi' pkiccd in a cradle manner around 

the fecal head (enter ■or pr L">eii lai mu ) or is (posterior 

presentation). IiuLlum should Only lu: applL-d dn n ng I he 
sl rai iuiig effort Of (JfcC htLeh^ how^sirr.. |!ite$FUnr nn ibc JTK>f of 
the vagiiia with % linger may K- applicH.1 will (he linger Bo 
siimulaie siTai mng. SceTily gauw nr simihir fabric miy help 
Lhe iLUrSu 10 grip [he pup]i> nr krlLen tvlben iissistmg delivery. 

UnduL 1 force should never lx- applied lu Lhe Iltoi as ihusv are 
easily damaged or Jl-IVm mud. 


Caesarean operation 


There are many reasons for pvrl'nrminy a «iesi.ire^uii opera- 

Lion. In ifiany Ihis may he lor Ihe relief of dystocia, 
whilst ocLiisicMui lly ii may N an elective procedure when 

lIiltc IS LV'iiL'LTn over tuclii-miiK'rniii Llisproporlioil. 


Anaesthesia 

li is impLucanc (o rtmember that there are several marked 
physmlogieal chinigB during pregnimey chat may affect the 
mHiintemcnls for unucsthesin These physiological ehangH 
tl'nuIi an dccraued minimum alveolar eoneeniratio hn of 
□iiaesLliLiie ;m iiKicared osygen requirement. a.nd 

e(in'lliit.m ly hypnvcncdniann and Fubwqucnt hypoxia and 
hypercarblsi- In addilion, in eases of dystocia ihe animal 
may he debililfllcd and may have recently been led. 

The gen# re I iiims are to; 

(Ii 1-imjrL* adequate osygenuiton (intubalkui and rntygen 

admin isLrdliunk 

(-1 MaltiLaifL blwd vTulumc 4 nul prevent hypotension 

rintriiVLTious 11 li id ihcnipy). 

0 \ MiorWlisfi diiprCteioai of the fetus and dam during and 
after uttgery (reduce the (tow of anacslheiie agents 
used}. 


Investigation of potential cases of dystocia 

In mod cases ic is necessary to ensure that the animal is 
prejimmi and or that viable fetuses remain within (he uterus. 
This okA be ^chirred by uanBabdomniaJ palpotton. auscul- 
laiiun of fetal byari heals, real-lime ultnisonography and 
rodw?]j:raptly . ^ described earlier lor pregnancy diagnL>sis. 

Further invoUgalim inwLvca dtipil-al esami rial ion of the 
vagina to whether fetus is presrnl and to establish 
fetal alignnxTii. This shcuLkl only he performed after clean¬ 
ing the VUlUiJ area llioixmghly willi an iinliseplic solution 
and scrahhing the hands or weariiijt *urgtoiLl gjoves, A 
w-oter-soLuble lubncant should he applied in ibe Ungers 
and lhc vwtibule and vagina should he earefully evamined, 
The presence of hone l>j soft tissue abnnrmaiiiies of lhe 


Thett ure many amiesthclic regimes suitable for this prt>- 
uedare, ciiirv melude fh? use nf volatile agents Far induction 
and mainteiuiiivc Lif jriaesiheNui and Ihe use of rapid acting 
ini raveotms induction auen is (sr»eh ii^ propofol} folBowcd 

Iiuiina-IUSKV x*-l anacsl hesia uun^ m sct'Li I i|e illll;ilati’i‘inal 
simiesiheLic. 



Comptications 

There are severaJ e«.Hiiplic;iiiiiTi> cU ciic-^reun operalion in 
both dfttdtS. These ioeladft: 

(1} Anaesthetic risks in ilhe dam and the nennare 
(2} Risks during surgery of uienne ruptafC nml haemor¬ 
rhage resulting in hypovolemia. 
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I Vi l r osi-opcf uu \ c risks including wound infection and 
wound bffBaJukwn. 

1 4 1 IuLltIltltili: with ihe wound by neonates crying Id 

suck. 

|5l l a n>blinns m eBilt dam of accepting ilk: tiller. 

SinnL vL-CLTiiiiiry surgeuu pnftf Id perform the opcr uLion 
via u (Link, incision to avoid lIil* problem of wound iiuer- 
fermce when ti* matin to try lo suet. 

The problem of rejection of the Idler by □ young dam 
after a i-jL-iLtrcuii opcmlioo nay be ovuramu by placing 
i he offspring wl|h iJit darn us nun as possible after surgery. 

I he mother's null should be squeezed on Id the newborn's 
head it Ration b a problem. The dam should be careftilly 
observed nnul she i-uibk- m cooriiHiate infflctmilj nmugh 

l o noL danuiee I hem. .nid die ife'i u.b-1 il*uL be left U.n attended 
lien 11 3 successful viteking has been noted. 

Posl-parturient care 

Care and management of the neonate 

The llrfj cKunLLial sitps after hi rill nre: 

III KsiaMish li elear airway and stimulate respiration. 

(2) Cul the uinhiLieu'i. 

(3) K L'ep the neonaie warm until utiw. 

(4) ElKOUrw Lhe iteonate lo suet. 

U GMtflliaJ litai a clear ait way is established u soon us a 
lei us has bisen born (or delivered via a caesarcun operation} 
T ins involves removal of the surrounding fetal membranes 
and clearing of Lhe nioucli a ltd AOSt of I fin! fluid using either 

a dry towel or a small pipette. Gentle cornpresriun of lbs 
chest usually results in the establishment of RSpinJUxry 
effort, If this a not she oh but che heart is 'beulinjL respira¬ 
tory stimulation should continue by rubbing lhe thorax wid 
removal tif fun her fluid by genlly swinging the neonate in a 
small are (but this should be avoided uiibf ahsduudy 
iitfccssary because of the risk of brain Iduitik 

lin cerium eases the administration of rtipinUoty siimu- 
Jam agents such as dmwpnm hyxhtpdli<*™4e may be effica¬ 
cious, as may the administnilion rfflstjfgrn- if reapi ratio n 
does not chudhgc then irlifidtll respiration can be 
attempted by blowing gently inio Lhe hi-ih: and mouth of 
Lhe neonntc, This should he dfWK eajefully to induce only 
slight lujig esp*msiH.in wiihoui ovcnnflaiing the Junes. [f the 
heart is not beating, nloml cimliat: massage combi oed 
with artificial respiration may he aiiemptod. 

The umbilicus should be cut approsinnaieiy 3 cm from the 
fetal abdomen; excessive binding can be prevented by the 
application of a ligature. 

Once regular respiratory elforis are maintained the neo¬ 
nate may be placed into +i pRWMTWd bo* or incubator unlil 
lit is active when it may be returned bo the dam and euwar- 
aged to suck, Sucking normally occurs ramiBctiilriy ufter 
birlh and at intertill of 2-3 hours for the first few dayi, 


Examination 

Him the tKOfl4IC has heir'll boTfi and the mother is xulli- 

dtncly happy fw you to remote ii, n shuukl !%• checked 
for abnormalities 

■ T he jwnnuCe'v hirlh wuighiL should he reciirdei.1 Normally 

|hc d»UlAW will gain hfPrttn 3-1(1% budy VL^ighl per 

iluy and a failure lo do wk, may iudicjie putir health. 

* 't lie fieonaw should alsL y he ubeeked for euiieeiLiLil 
ahnormahLies, sueh as elefl palaLc or haiulip. 

* The umbilicus should Jilsn he ebecfcftJ for hermaLion. It 
sHoilIlI he clean and show nocMdeiKv of further bleeding. 
If Chif umbiSieiLi is bleediaie Ih^U this o-m he healed. LO 
prevent further hlnud loss, 

■ [^spiralion should be regular and even, lhe mirmal 
respiratury ru'Lc for a hevHlaLe is 15 411 breulliii pet min- 

£ 

uie. Thm shuu Id not be excessive noise. If then Is exces¬ 
sive muse, ill is may indicate I ha I Efie ileoiLalC still has Iluid 
in ils lung* and the apprupruiLC adion should. Iv taken 
(see ’Second Slaee Partufiliofli’lL 

■ Tlfcetc diouUI he no discharge from the eyes or cur. Any 
oilier birth defedi can aLso be recorded now, as well as 
ike MQoafc 1 ! coIdult and gender. 

* The iheuiiaie's Hctit icjopcTaiiire could also be taken and 
recorded a! ibis Lime, bui in reality Ihis is unnecessary. 
The normal rccial cemperatutrc Tor the fust week after 
birth should be 32-34 C. 


Neonstai characteristic 

Nccuifllill ptpi jind kittens are unable Ln stand at hulll. They 
should, however, be quite mobile, u^rlg llLeif limbs LO crawl. 
Neoruieiv ^Jioutd fs_- a^esscd for Lhof general suengih! and 
lhe ueuketl shuu Id he earefuLly observed, sin tv 1 lie sc do noi 
fw.l udeqimicly and may fail Lo thrive. Manding may be seen 
Ifom 10 days from biifh and moiL neonates should be able 
to walk, al 3 weeks of age. 

l B ups and linens are born with ilieir eyes closed: separa¬ 
tion. of Lhe up|M.-r and lower lids willt opening of ibe cycc 
should minir by approxicMlcly 10-14 days after birth, Tlhc 
cornea at this stage may appear slightly cloudy, all hough 
this will disappear over the lirsl 4 weeks, Many linens are 
born wiLh strabismus llul perjitti unlil they arc B weeks old. 

Care of the fitter 

I luring illv/ rWsi l ev. w eeks of life the dam will Lake care of 
the nml* uf the litlar. However, the liller should be checked 
regularly for signs of problems, ensuring that all of them are 
receiving an adcL|Uaic supply of mi lk from the dam and that 
no one pup/Lacitm. is missing out on feeding opportunities, 
There should be a plentiful supply of cku bedding iivad- 
ablt, so Lhat the dam and her offspring a re etHoforiable and 
noL lying on soiled or wet bedding. 

Normally the dun will lick lhe p±rinKil region in order lo 
stimulate the neonate to defecate or ur-huuc and this should 
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Nnnjiles are unable lo open ihdr bladder or hiiwels 
voluntarily and normally die dam wmild slimuhile the pup 
to urinate or defecate by stimulating Uiekr anojraUal Tegion. 
This would normally be dune after feeding IihI ipI Lhe 
absence of tbe dam Ihiis slimuLiiliori ran be tafned Ml by 
using 41 moistened pied? of eollnn wnnL Thi$ should bc- 

pdbniLdi ir 1 very 2 kbit 

Any spill milk should he cleaPed oil the twon4te p as dur¬ 
ing the early days this may rusuli m cluIE mu of ihu neonate. 
Once it is allowed lo dry il vntl G4UM matting of th*.* C 04 t- 
The arpibuH 1 only other need is to be fc£pt w&trtt Atid nut 
of draughts. They should he maintaiwd ;*c an imvironmen- 
lal levnpeialiue of 2fC. 


l/Veari/rrg 

Weaning Is u gradual p.Pooess h wtiicln normally starts, ul 
bbaut 2.J weeks and will be complete by about 5 weeks. 
The nrautH will tiilll suuk from their mother throughout 
the process, but once weaning has begun, the dam will nor¬ 
mally spend increasingly more lime away from her offspring. 
She should stall he allowed frequent access to- them during, 
live day and will normally still spend the night with them. 

Until the weaning process logins, tire neocnate is reliant nn 
live dam for all of its nutritional needs, but once weaning has 
begun, each pup or kitten should be closely monitored for 
continued weight gain. Signs flosociated with undernutrition 
include crying, inactivity and poor weight gain. 

Small quantities of food can be offered to the neonates on 
a linger, allowing the pup or kitten to Lick or suck the finger. 
TImi range and volume of food ean be increased as- the neo¬ 
nates get used to feeding. The food offered can be of a 
proprietary brand specifically designed for weaning or 
cooked minced beef or rke pudding eon be offered. Some 
pups kittens will wean easily, taking solids and lapping, 
straight away, whilst others may take longer. It is therefore 
especially important to treat each pup, kitten individually 
and be patient. 

Neonates being Maned directly from the dam will gr*> 
dually increase the amount of solid food herng eaten and 
should be On J-fi feed* per day by the age of 3 weeks, 
r^L'LKiuiles being hand reared will gradually have the udume 
of milk Uwy receive reduced as the weaning; pram* Lon- 
titilte*. in ;l sumku manner as if being weaned from ihe 
dam. 


Abnormalities of the neonatal period 

A number of diseases may affect pups and kittens early in 
life. A certain perccaLage of neoaules may die before wean¬ 
ing and it has been suggested chat this ean be as high as 15— 
20 %. However* with good management systems (including 
the avoidance of IrypeUbcmira) the number of offspri ng lost 
should not be greater than 5%. 


Fading puppy and kitten Syndrome 

The most common problem noted within the [tnoatal per¬ 
iod is that of hiding puppies or kittens. Most common \}\ 
neonates die when less than I week of ige There are numer¬ 
ous factors associated with this loss: however, most com¬ 
monly it is the inherent susceptibility of 1 be newborn that 
results in its ultimate demise, Neonates have poor mechan- 
isms of ihermoregululion. fluid and energy balance,, are 
immunologieally incompetent and may have abnormal 
lung surfactant composition. When combined with poor 
management regimes and poor mothering behaviour of the 
■dam, the risk of neonatal mortality can be high Approx¬ 
imately 5t>% of neonatsil deaths can be attributed to (i| 
infection, {ia) maternal and management-related deficiencies, 
liiili low birthw”eigLht l and (rr) congenital iihnormui lilies 


Neonatal septicaemia 

t he inherent vulnerability of the ncLinuSc puts iL ;lL risk l-ur 
cnlonisatHin by a number of h;Lcteiia& ageraLs. This may 
nfsulL in ii mptd lIlhIIi with very lew initial clinical signs. 
However, in Htofle drdimHIAOS. ill health result* iri fre¬ 
quent trying, restlessness., arid hypothermia., and this pn> 
gresrw to dmieaJ sips of diarrhoea and or dyspnoea with 
resultant dehydration or Cylimisis* and ullbitdy death. In 
certain drcunrtances some neonates are more chmniciilly 
rfleded and fail to grow lb expected prior to the onset of 
obvious clinical disease Th< majnrily of passive arum unity 
Inllnwx from the intake of toknmirti, and gut transfer 
occur* only during the first JK hour* of l ife. Il b vital, there¬ 
fore. Lu ensure ain .adequate inLakc df onlovi rum In protect 
against these organisms 

Regardless of Che Cfliwe, rapid and iggrtitive 1 treatment 
using intravenous fluid therapy, oral electrolytes, broad* 
spectrum ancimiernhtal igeivis 41 ml osygen adirmmsi ration 
is essential, |Jespiie such treatment the mortality rate can 
he high. 


Neonatal virai infection 

Viral infeuLkms are not cmuu&il in Lhe neoiutii:, especially 
when vacctfiaiicwi pfugCinnnlLs arc p radii sod in Lhe adult, 
MatfnLally dc-nvcd aiiLibndy lr<jquLrnlly pruvides proleLlinn 

for several weekL 

Canine herpes virus may result in the barth of congtnlidJly 
infected pups that are weak and die urn after forth. 

In lhe queen, feline jnunnnodcfieiciiey sirus and inline 
leukaemi<i virus can both infect kitbna LraiuptacefUally as 
well as perimiliilly. and result Ln neonatal death after a few 
weeks of age. Neonatal dnlhfi and Lhe forth of kilteiu wsLh 
cerebelhiT hypophishi are not uncommon follow ing infection 
with feline p^mleukopaeniu virus- dunng pregnurKy. Fehiws 
■nfecliMU perilnnatis virus has also been impUceted in eases 
of upper respirator)- tract disease and fading feitleti syn¬ 
drome. 
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Congenital abnormalities 

CoflgefUtel abmmSLaliliL^ UF£ iIm-a: dhiu.innaliCLC'N Lh;iL ;ire 
|:!ffst:nl Jl hi rlJ l. CiHrmlum problem* ihLludi: dull puliile 

where l ii lt!l: is failure of the norvuJ ftuian uf the fmlfltlfw 

iirelKN. TIk defect rnay occur unywherv ilk: length of 

the hard uf sufi ptkte P uliliuugh most commonly ii jrlsts 

enudaL to Lhe larisor rid.ee. The defect id common in certain 

breeds dfid it lias been Miy^e^ited thut ii is a trail inherited 

either in u. roxuiisc or juilyeeide manner. In mo4 lhml - s 

culhflABj^ ui" the mamate with Lhis proNem t% addid-ble 

became the prohLcnih of suekusy. and MfHffltiiWI uf inallc. 

Tlterc are many other L^ngenilaJ iihnonniditu;* lH;lL may 

aifeLl each organ syNleiii, saiidi BA herttidi. feliil fflOftlteft, 

hvdr4xa:f>]laJLis. microphtliabwilS, llal puppies (JLttmiuiersL 

cemgetiiul heart disease a ltd atreua of (he terminal rrcLum. 

A thorough dillical examination of each pup after hirth 

should allow these ahru nullities in he readily detected. 

■ 


Further reading 

Enjrlimd-C. C W (1995) j-ifflm '-? Fertiffrv and Qbrtrtrks in 
th * 1 D&g m -™l edn, Bftickwll Scientific Publications, 
Oxford. 

JHiiskinv, .1. IX i 149:5) iV/rnuTfiri,' Pediatrics; met Can 

fiartr fitinffi la $jfjr \ffvtfhx. 2 nd l'lI n, W H Saunders. 

Philadelphia. 

Jackson, P. o. G. (] W) ff&n&aalc vf Veterinary Qbrte tries. 
W. IS. Saunders, London, 

Srnyptotip ti. England,. G. C. w and Harvey, M, J 
( 1498 ) Wcmiw/ i' 1 / Smali Animat Reproduction and 
\*'fUTfito{tt%v, KSAVA FtiMka'liom. Cheltenham 


hey pem rs • 

UndHS-lsnclIng oi normal reproductive physiology is 
important so Hurt: advice on lhe management ol 
breeding, investigation of intartiffly amd msmagerotnl 
of parlwritton can be sensible and appropriate 

■ Reproductive phys*olog>> in lhe dog and cat drflers 
sigrwlicanniy Prom olher mammals. 

■ Advce on lhe control ol breeding is essential to 
help prevent the Isle* destruction of unwanted 
animals. 

* The commonest cause ol Infertility is 
management;?!] and relates lo a m^underatanding 
of the normal physologry of reproduction. 

* Diagnosis of pregnancy is important lo enable 

suitable managemanl regimens to be established 
and also rf lhe litter size is determined as a 
warning lo lhe possibility of uterine mania. 

* Careful monitoring and nursing care during and 
attar parturition is essential to facilitate Survival of 
neonates. 


















Surgical nursing 

D. ■Anderson and JSmith 


Learning objectives 

After studying Mi chapter, ttwkflte jdmdd Ar Mr to: 

* Describe the basic physiology and lrt?nr«n(a flf ^u.r- 

{JlL'ili discUSCS. 

* IJcsL:ribe ilk: pil> ^ic^l3 signs of nfrnflfd and delayed 
heal in c of ilsfliia and wounds, 

* Provide inEbnulian to- Lhe owner mi ihe iww-Op™- 
live nursing out required for sWflHkl dim***- 

* Discuss Lhc common wmplkasfois* and nursing 
requirements of flufnl dirttoH 


irtc^&sd pressure because of ihe swcUrng.« well as miLim- 
midury mediators and toxins released by the cell* an the 
jiLLi. I his fluid is kno^n a* intiamniBtiiiry ^vudatL* aiu) i% 
an important pan oF the indbimnaEory profit, 

Inlliinmulory CXUdllC 3CTVCG !1 number of fillKlIffll*; 

* Dilution of irritant subsUMK’s* in the iissues. 

* Delivery of immune evils to the tissues. 

* Delivery of iromunDsbbuliikft and other immune response 
MbBlBora. 

■ Delivery of tibriitopet! into |ihe area 10 help with 'walling 

oir of the 1 inflauitd sit*. 

■ Bniti -iilion of Che rafiOrtK to injury and start of the heal¬ 
ing penraw, 


(Physiology of surgical nursing 


However r the inflammatory response tun also Iei4 to loss of 
function either due to destruction of the i issue leg. destruc¬ 
tion of cartilage in erosive arthritis) Jir juai due W itlumJl- 
jipusin and pain, 


I nflunrautiem may be a normal phyriotoffcAi response to 
injury or iiritunl. or part uf a iiutiHiliFuical prDGHS causing 
disease. An infln'uimalAt^ response will be present sis p«i rl of 
lhc hnlrnjr process, hut then persist fot longer chan exported 
if disease dcWlopt. For example, the redness a nd swelli ng of 
ihe influriTiiacion seen along the line of a -surgical incision 
am i he Aral 1-3 days post surgery are normal, If the animat 
licks al the suOure* or the surgical incision becomes infected, 
the inflarnm;iii^a will pernsi ;iud then would be considered 



part of it pathological rttpdnse io euminaed injury. 

These sijui-* of irlhunm;ii.K>n have btttl recognised foi 
21'HVI years, | he tclIuc'S. heat atui swelling are due to an 
increase in ihe blood flow to the Lissuc. Swelling occurs as 
whale Muiwt eel Is and pmldc'Mk. i h II aid leave Lhe blood Ves- 
seh and uLoamulate in she tissue. Pain is due (o stimulation 
of the nerve endings in (be tissue as a response lo the 


Acut& tnfigfnrmtiQn 


Acute infliimmal ion is the imnwdrata and rapid respond* I* 
injury. In idol arciinuUnecr where lire injury is self lirnii- 
mg. Lhe infkimmation should settle duwn veiy quickly, i.e. 
within 2-3 days. 

There c-nri be systemic Si JUS-of iifiUte iniftaffllMlUH includ¬ 
ing: 


* Ferer. 

* Increased pulse rate. 

* Increased eircalacing white Wood cells. particularly poly- 
inorpJionucJcar leucocytes (PMNLV 


In must circumstances, lhe acute uiflammaliafi resolves 
quickly mice Lhc injury is repaired or the initiating factor 
is eliminated. However, where influmnuilioji persists, it may 
bevome chronic, ami p;i ih li logical (Table 3 9.1 j. 


Chronic inflammation 

fliroifcie inflammation refers Lo the fact that ihe inflamma¬ 
tory response hus gone on for longer than expected - maybe 
weeks nr inuiuIks. These changes in she tissue may become 
IrreveraibJe and affect the normal function or lhe tissue ■per¬ 
manently. Tire main difference in lhe tissue is chal iusleud of 
PMNL. a nio-nonuclear cell popuhil ion is seen together wilti 
proliferation or fibroblasts There are three common sjtiMH 
lions where the inflajninalign perdsLs and chronic mflamrwi- 
tion results: 
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1 Table 1&.1 Outoome of Inllamniabtan i?i (issues. 

Outcome 

htotw 

F^iCJ utkin 

No sgnlicnnl 1 issue- injury 

He siting 

Iimw are ekwriy rugeneraied or repaired 

A&seeBsaitQij 

An aocuirlulaJDaii dr pus which pcrs^cs in a wallad ofl Cdvily 


Damaged! oeMfl Oegeneraie and are m\ repaired 

Mir^ral^lton 

Calcined tSet?c^ are laid dawn m sqtl tissues In response to chronic HtowiwUQft 

N Kira s a 

Gnu death occt^s and die a'Hected liasue is •steuphed. Partindafly mn in the s»n or Intestinal eprfheliure imp onw 
to severe inhammotw 

Gangrene 

Cei death ia aasHKiaied whh bss of iftfi ftseei hkhxt euppty and 1 ,puMKflon &r ihe tissues by aiifuirofro tHHierta 


* FVfsisiLrut Icflw grade infect tons, eg. intracellular organ¬ 
isms £>f fljn^in 

* PtfuLoripd ^ipusurc to Idredfn maleriil. e g. suture msue- 
rial 

* AiHciimiflLii*edi^«i ira i d the inerting cause 
i% ibu animal's nwn iistne* and treatment aims to reduce 

ihe inflammai-nry r^p^nse TiH.h^r ih^m remove the cause. 


Inflammation of specific tissues 

tnfLiminutioii of ceitaih tissues has specific Eidn&cs \ Juhk 
I y. 2 >. The siime basic pr<sowws mur, with production of 
fluid., swelling, oederfllkp itievt&ral blood supply and somc- 
iin«s LiKMatudl pain.. Flit sample. inflammation of the pam- 
ercus (paiic-reaiiti^ p?vil||s Jn ncEtemu and reddening of the 
(Wncreas with «vtrir tramaL abdominal pain. Peritonitis has 
l»en Hkewd to aa J mEcn«l bum’ as the peritoneum may 
(wonme hrigh! red, and produce lurge amounts of abdom¬ 
inal fluid. 


TrafftfTWftf of acute inflammation 

The lisiIl'v i>1 Inrjlrhcnl of mlB;i iinn;il ion ;i tm to remove Che 
i ii>-‘i I in if C.ium! and to prevent Che dcvL'tnpn^n^ uF cJlTOIlic 
iiLflaininaEmri or long-ienm disea*£r 

Ramovn] of she iflcntibg cause may he a* simple as lu.suu?- 
I M ushing ifA u v I 1 of debris or L-tiemSeals, or Lreaiinmii of a 

hiLcCuTiLiL uilbuEmn with SttLi hioLii^. In ibg uarly vUijes, 
uifluitliriatuin luei suim'IUnK^ be nrduCCd by u-ajng rapid rnnh 
IWL'Nst's 14 ? r-.iluL'L- bkwxJ flow and I hereby reduLtr swelling. 

Rapid I iv:i I mmI of bairns fwilhni 20 min uk'^i with p>ld 

wviler can necEuee I be e^Ctni l nl I be injury' by uhsvipal;i np I lie 

hcaL and reducing I be inflammatory ruspemuf around I lie 

edge of Lhe burn. 

kvmeaimcs,, ii is. necessary to limit the BnilamotaLory 
re^KHiM, und drugs cm he ua*cL Drug* cun reduce the 
inflammation und often hove j secondary analgesic etTecc 
due Lo reduced iiimuLit ion of nerve endings and reduction 
of spelling. The commonly used drugs are corticosteroids, 
and non-ftcroidflJ anti-inflammatories i NSAIDsi. These cwo 
groups of drugs have potential toxic side effects.: they should 


never Ik used tciguEher and ure only used under the darevtion 
of a veterinary surgeonr 



Fluid; an aLtrumuiate in lisstKs or in body spaces as pars of 
a pachuhigicul proms arm a response to* injury and often is 
pun of iJie inflammatory response. Analysts of the fluid is 
mansisan, 1 in orderlo make a diagnosis oF4he disease process 
Causing she Hur! to accumulate. 


Typgs of body fluid 

* F.\udaU' is she serin U4£d to describe Inflammatory Fluid 
that contains vs-hite blood cells and pn^i^iniicemis debris, 

* Blcn'jii may uccuhiulaie ia body i^sviijes ufler or|LLin hae¬ 
morrhage Of in Lissut: plunuN. 

* SmsaiifudihMiH cvuduFe is lluid th-ii has the uppeuranee of 
blood, bus on uituly^s buv a Iow.lt pu-Aiid cell volume 
(PCV) than blood and oLhcf infUnmuLor.V ceili pr^dtKmi- 
nule. 

■ Transudate is fluid that has shifted, across scifii-pL-ftiwuhfe 
membranes arid is largely acclluiar. It may .iiivumuliik 
dies lo lows of osmotic pressjure i proteins in lfus ckreuli ling 
hlfKxij ot incRued venous press-ure. 

■ Vhidilsi'iS irari^udale. When u transudate has been in the 
body cavity idr a while. H auAH ini tat ion in its own right 
uufid irtmeceUs Mari nv rrwive into ibe Imnsudateis part of 

Ehe iiLlliimmuEnry rc^pi► n. 

* fliy dnlugiful flhiHl in in iuuppmpriale vp^H'e 4t-,g r urine. 

hilL', AyN. ■viliia), The KhIv prsHhiQPs some fluids Ihul 
Should always tmvel oi.it ihrough lined- duels; if there is u 
Leak in fhf sy*ieirt, large volumes of lli£i£ fluids may be 
I'VliiIiIil-.I m i:isippn»prr;i lc spaces Niaeh as free urine or 
bile ill Lhc abdcufeieit. 


Fluid-fitted mass 

Fluid-filled masses are often identified as pari of inv csriga- 
Liort of disease, and ihey are diffcrencialed according to the 
lype of fluid wilhdii: 
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PftystOogy of surgtcai nursing SOS 



Weaning 


General lerfns 

Prognose 


Pgsl* operative 
morbidity 

Em ergo my r.LMpery 

Elnclrv-n surgery 
Slay nil Lures 


T^mporjiry apiwnngs. 

LflpafCfemy Qf 

CtiMDflW 


Thfi prognosis- is an ■rtCIca'IOii -S* wbetoor Ihg <inmal i!i Ihnty to survive the prccedu'e - 0i a,! Iea*sl tlGw long The 

disease Ift Ikftly to bfl COFtlrotal Fix flKampte $ p™ prognwi suggest: that the uniflaJ will die 1aii%- 800^ 
despise liaaflrmfinr whereas en excellent pn^gngst* suggests mm the disease may be cured 

This refers to life dB^e® Of -!X»fh|3l»Ml1iXi£ teBl tee gnmgi may be Gspuctaia Id sutler idler The surgery. High 
morbidfty would sijpgasJ: that ah aroma! will r*ad a lot ai nursing care ^e.g. paraplcgicsi, whereas iow i-nert*diiy 
^iiggeais that the ammaJ «& expected Id make a rapid and full recovery 

■Surgery iha£ is peiilOimad Immediately S5 a me-saving procedure dcaspiln increased anieslheic and recovery 
risks in fhe ill palisnl 

Surgery ihat is plam&d and can be performed at a n™ ronvorooril ip llm uatonnary surgeon ar owner 
These are tong lengths ol suture material tempOTrtty placed m iiksuib so as to hold the tissue wtitoul casing 

bruising durwifl; surgery Usualy. the sndE ere held togslhigr win arlisry Icrceps and Iheee used as TraudfeS bi 

rraiMpuidie ihe tissue 

^—■ - ■ ■ ■ -■■ ■■ ■■ 

Tina: 5 i 4 iut atomy denotes a procedure Ion lemperanly opening or dMidng tissue dunng surgery. The tissue fc 

1 hinr repaired ip nJIc-w i Co fical ra m a I y 

* temporary qpcfimg into ihe abdomen. These are ihe swria/d terms ol abdominal Bixgery These terms 
C*m be lulhcr defined by kasnlifying I f\t tilt CA die inclBiQh 
md m*z |linca alba) 


pAramodian ^sightly Id me side dI ihe rndine) 
pnnaprdpulwiJ |to one s de Of Ihe prepuce-) 



paracostai (c-audai and parallel IP ihe asi rib) 

Thcracolcniy 

A lompomry apening into ihe C r iPraj 

Cystotomy 

A lomporary opening into Ibe bladder 

Urator-otomy 

A lerrperary opening into Ihe urellf a 

Nephrol cmy 

A temporary apening into Ihe kidney 

Hysterotomy 

A temporary apening irto Ihrt ulfiruS fe.g. A oaesafeanj 

lEnterotomy 

A lerrpcrary apening irto Ihe rrflMinc 

SBHMofny 

A tarrpcvnry apanng irto lha slarruiEh 

Tv«3heolcmy 

A tarrpnrnry apering irto lha IrachEU 

Rhifiotemy 

A tempo-ary apening into lha nafraJ cavity 

Arihrotemy 

A tampoary opening irto A joint Space 

Oeleotomy 

A terrporiry divia an al a. bane 

Tenotomy 

A bampoary drvboan of a lendeir 

Myotomy 

A tempo-dry divisor Of a muscle 


Pe-rihBrieiil openings The Sjths -a*ta*iiy dnogles the- cmaiAh pf »n ci|>nning or s-loma which ncmmuncrsliii; wti Ihcs outside through 

the skir Usually a device IS iised So- knKp Ihe stoma open, nn.l I Inin Ihts is removed when Ihe opening is alowadl Id 

close. Pe*manen* stoma are eutuned to it™ fifcn and sfewpd id haal apen 
Ao opening m the todder, to drvori m from me ureihra. via a drain 

A permanani! openng in toe urethra, to aJtow i^instum whan then? m an obslruplran ar slrclum in Ihe urnthra d stilty 
Ad Opflrtng to toe lejcnunn. 10 Rllpw leading bnHSlNg thB stomach and dupdonLjn via a spcaa i I caring luba 
An opering to toe stomach to allow decorrpressKin pr leading trypnfeswng ihe oescptraip^, via a lube 
Ail opening in Ihe phgryna Ip ato* feeding V jr a Sutaa, or placqmml d an nndi^snanhrial lUbe bypassng *ie mouth 
An Opening in toe trachea, to alkiw Itin animal. Ip breathe when r.Jic#e IS ar nhslr-inlinn in tfio- larynx pr ptrarynoc, 
or when ft IS ^npodanl not to haw the erKtolrachenl lube m the mgyn dunng surgery. Tbo opennrp may be 
temporary *** speoei tro chMtan y tube , or It can be a permanent arway _ _ 

This Buffia -ectonty denotes Iho suigical romcwaJ of all c* pari ol a 8tru«ufa. Whara part oT a siruciuie is fan'H>rtd, 
me remaining pan must Oe autorad back: logetoer. The pcpnl ai wlwh Ihe t*6aua «rejoined is caled toe BriMtamoM 
Hemoval ol a kriney 
IRefncrval ol pot cA toe Haddar wail 
Removal ol a length cA IhWGtine 
Remoii‘al ol part or all ol the colon 
Removal ol pert ol toe pancteas 

Removal ol p#t d toe stomach 
Removal o! pevt or ail ch the spleen 
Removal ol toe gaii bladder 
Removal ol toe ovarifls and uterus tapay) 

ROTioval of Ihe testes 
ftUnmJ of a tong i obe 
Removal ol toe tons-is 

'Removal of »nmn or all rt me mannrrairy glands 
RcTravnl gf a snehon at banc 


E^steaHury 

Lfrelhf ostomy 

Jaiuncafflrr^> , 

Gasircisiomy 

Pharyngofllomy 

Tracheostomy 


Rem aval of 
slruclures 

NCphretlnmj- 

Qyslectomy 

ErtlereclCrny 

CdecKimy 

Pincreaiectomy 

GesifecLovi^- 

Splsneiclomv 

ChOecy&lectomy 

GvanchyBler&aomy 
□fchldecLomy 
Lung lobecnpny 
Tcvisileotomy 
Masted cmy 
OtMmy 


IfiJIarnmflilDn ^1 Ths auriw -Isis inOc&lea tonammalicn ar>d or inlMtoh o! toai i>ssjje. They may be chronic ilorrg tannp oi acute 
tlfrsues ijsudeton in onsel) 

Uveitis I n II am me h on gt the Pria ol ihe eye 
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Table 19.2 (Continued) 


Terminology Manning 



Nephritis 

CySlilia 

UreihiiUs 


Inflsmmafccm of I ho sfcn. Spocric farms may be used W describe Iftfl rariure & (He infcsmm aloft, e.g ppopteirna 
■» on infected irrilamrrjlion ol the skin 

Inflammation of Ihn kidnay, often «Mfld py^ionepMIte B demote WflCfcfl in me kidnay 
InRarUrfubm of I ho bloddor 
Inflamrnabm of Iho uratlira 


Mef flits 

Vagirtlifi 

DrcNOfl 

Cottii 

EnieriliB 

□asiribi 

Pan era at fin 

htepalilis 

Perilnnilis 

Plourilis 

PnournOnia 

Tmi£*>£iDb- 

GingrviliS 

Olilis 

Arthritis 
Nourfla 
Cooj unci Mbt 
Afflsulis 

Aspiration o! fluid 

Cysfocentew 


AtH^rnnocenlftss. 

Ps/wPTtwta 

ThwwxiflrtlMl* 

Pence fa KjcerTlesis 
Arttirgc&nfasis. 

Ervdos^ople 

procedure* 

EndOSCOpy 


Cytoscopy 

PnwjosGcpy 

Gastroscopy 

Lapsroscopy 

Oeso^eocscopy 
Bronchoscopy 
Tix>racoscopy 


Tracheoscopy 

LaiyngoBcopy 

Rhinoscopy 

OfaBOCpy 

iWmowopy 


Inflam mabcn or Iho olBnruo liring, Pyonwlre donate g. concurrent Inteclksn ol ihe Mamd uMjpus 
fcl fl am mu bon or Iho vagina 
in fl Ultimo lion dF Iho tcslcs 

r*i flam mu I ion oF iho cafcin ■= align ripened 1g 'mlaHe bowl 1 
nllammnlinn or Ihg small rrlasS nnr. [i.e diarrtreeali 
Inflammation oF Iho stomach (i.e yrjrnrjmgl 

Symptom? gl vgmrting 3rx1 fllgntiges rngy be referred to an gflflCfMrWrW 
Inflammation ol Iho pancreas 

In II am mo lion of Ihn Inter 
In I lam mat ion ol (Its apriamnel lining 
Irrllamrrjrlion ol Big Ihcrnac linng 
Inflammation ol Bib lungs 
inflummalizn crl :he tmcho-a 
Irrl la mmalion tf! Bus nasal easily 
Inilammalm dl “lira cral glngfai 

InHamratigr. ol Hip ®ar. Thtfr may Ifr* ssffarnel eer WWl (chUs Mbemflfl or Ihfr mddfe (Glilia madia) dr inner ear 

lohhi jnlafna) 

inrlLammalnn ol a jpnl 

irrHammerligfi d 4 a nerve or nerve roofs 

IrrfLammartKjn d tfie cpnj r inctf- , a ol ihe eye 

irAammariun d a gLnrd 

The SulliK -cents fijs der>siefi fine afipkafliCH'i df rind Of air ?ram a body cavity. This mgry he necessary 10 coded 
fluid lor analysis for ctegnoalic "Maoris, or ri *hay be lor ihsnappjiic masons 

AapfeaBon -of ulne rjofn Ihe bladder. This may be «s gs a awNe aampfe ol umt lor analysB or id rdiovu 
pressure when the urethra ia -oPsHiHsieel 
Aepraton of Hmd rnxn ihe abcfcmnnai ta«y 
Semping ol abdominal fluid using a needle or caiheier 

Aspra&on of hud or air from Ihe thor&K cavlly. FkiW or air are poI monnally p f at en l in ihe ihorax, and iNs 
fney t>e ctntvd ovl a li^e-SlS^ , ^rH 3 , pnxsduw 
Aeprebun of Hind hrom the pericardial saD 
Aeprabofi ot syncrwisi Hud hom a joint 

Tm yuFfn ■ O&C o p y den da S; ej^arfiriatD«'i via a sptfaalisud mslrurncnl. TheersdcscDpr! may havn an nyspi nog or 
may ha arrtached Lo a video screen far viftiwig mow cusiy Tho enctosoopo may only hij usnd For viewng of Kure 
wll have ■ttKhmflfrtB thai allaw rempnal ol l&reign bodies fferoapsi. biupsy samp« nr surgical pmondums 

An anarmnation ol a body syssem using an a^hdo^opa. The ikijusocipo may bo J «xaiin iftirn-apcci or a 

rigid Lube will' a light aounte and eyepieoe. The instrument used rrary have special names 
Bronchoacopa jresphaiofy irati) 

Larym^accpa ilarynyl 
Ffrxjjcecope (large bomwll- 
Auroacope £w) 

OpbrihBJrnr^Kpe (eye) 

Endoecop^: eiamnehon 0 i ihe bladder 

Endoscopic: e«Bmfiahcn of Ihe redum end colon 
Endoscope eiarninahcin of Ihe sJ^maeh 

Endoscope ramnahen of ihe abdomnai cwfly end mrxsr surgksJ procedures, u&ng Mnimanla rnlroduoed 

a separate oporing 

Endoscope e«m#i 3 hofl of Ihe oesophagus 
Endoscope Bicaminalion of the bronchi 

Endosccpe eicarrhnelHin gl ihg tttc*WC -Cavrly and minpr syrg^al prweduw. wng InffUWTWTtB fr|rodoced 

ua a separate cpnnng 

Endoscopic e^snviahon of Ihe trachea 

Endoscopic eiammalton gl ihe fevyiw 

Enctoscopc: eitarrwigbcfi ol Ihe iw^cwfty. This may be yarned nil vis ihe nn/ss ijeoimogradel of round the 
baefc of the soft psfehe |rwogrede|i 
EndOSOOpiC QxanvnahQn of Ihe ear 

Endoscopic r.Kamnalinn cil a jaml and minor surgical pioccdumr., using iristnjmsrils inhDduccd via a separata 
opening 
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Wound heating 

(.iUBUrruLly, Laeuie mll;nnm;ilion nf pr-ssid- is I'njlnwud by heal¬ 
ing. Tbm m joint buk pronm ikii are cmon co all 

v KviUnVal of dead u.rii.1 foreign minimal 
w Clearance; Lill lllc inJluifrinaELtfy rcspnn&e. 

* RCj^itCfftMOni nf lust lh%‘.u; enrnpoiients fj p^sjble 

* K. pbiLifi:icnl flf los1 Li-ssue compniienK hy cnuHdivc 

limit. 

Hit dUfeittil mibcorats of lhe healing process depends on 
■be type nf [bent and lhe degree of damage. there may be 
rtuMion, rwncratiiHi or -mEani^Rlion 

Resolution 

Where lHctv is nn iissuv dCfEmfl^n and I he inlliiTnmulory 

prOOtft is very mild, the dnw can relurn lo rti orifmal suit 
prior eIk injury, e a ■ superficial graze 

Regeneration 

The damaged tissue Is completely replaced by proliferation 
of die remaining cdls. This depends on. Ihe type of lissue. us 
regeneration can only occur if the tos-L cells cun be replaced 
and if I he connective (issue and vascular supply arc si ill 
intact. Cells are classified in this context. Into three basic 
groups: 

■ Labile evils. These cells can divide and proliferate 
throughout life. They -are highly capable of regeneration, 
eg- epithelial titilK hr** id cells :i:nd lymphoid Lksuy. 

■ Mlnhlc cHk 'I'he^e tie 1 ) Is dn not rtOnttally diviaSk*, bill can 
dn so in rtSpOfVS£ to min sLimuli, and may divide fed- 
lowing rhjlirj 10 Che duue. L-.g. CtUl in the liver, kidney, 
endocrine shimK bone and lihmus iiuaur. 

* I'ennLiiKiil cells. T]lCu_ v cells only divide during TelaJ 
growth and uil- irteapahk 1 of regeneration. e.g neurons, 
cAXiiiae mmcftfl cells and Id uhu extent, skeletal muscle 
cells. 


Organisation 

Where ihe cells cannot repair the damage by reverieratson. 
then lhe tissue heals by the formation of scar tissue, wfakti is 
organised fibrous tissue with a large number of collagen 
fibres. Often this means that the tissue will Ipse ils uontinJ 
function^ or be more susceptible to recurrent damage, e-jj.. 
scar lissue in skin (see lulcr). 

Most tissues heal by n combination of there pfOCtiStk 



scar lissue. 


Skin if id good exompte »f tis nw rtal heals in ihe derti?is by 
the qfHV ti.vrhi’ { j ijitilnmf arid hr rt'yfturra- 

twn a? the r/i rdrm pj r. 


Normal wound heating in skin 

The normal process of healing follows a predictable pastern 
1 hi!L etui be used lo determine the progress of any healing 
lissue. There is always overlap between the phase* as they 
progress from one predominant cell type to Mother, and 
They are ml distinct, 

■ IntUinninton phase, After injuiy. there is an initial 
inflammatory phase triggered hy activation of Ihe plate¬ 
lets and fibrin in the blood clot, that in turn Attract! 
neutrophils to the damaged lissue. I he ncuirophils w ill 
clear up bacteria, necroiic Lissue and foreign material, 
They also release inflammatory mediators that atiTaet 
macrophages into ihe tissue. Once Lhe maempluiues 
arrive. Lhe final -debridement prove«a btguu and the Lissue 

starts to prohlerale to repair Lhe damage. The wound will 
look exudative, swollen and red during this- phase. 

■ Prvfifvrvtfrc phase The proliferative phase i-< Triggered by 
lhe macrophages. and involves fibroblasts ihac lay down 
the matrix of the tissue, endothelial! cells that lay down 
new blood vessel* and epithelial cells that migrate over 
the top of the wound to- reconstitute lhe epidermis. This 
phase is Lhe most crucial part of wound healing as iL 
demonslmtes that it is progressing normally. Tlie daak 
appearance or Ihis phase is Like development of graittiJu- 
finn lissiM-. Granulation tissue is bright red. very viLH_ular 
and has a gjanuSar surface due Lo Lhe capillary loops 
growing into- Lhe lissue. It is highly resisLant to luteetion 
and is li 'iign lhat lhe wound is clear or bacterial infection. 
During the formation of granulation tissue, the wound 
starts to contract and this process alone can close a 
wound by up lo 30% or its area. Gradually, the granula¬ 
tion Lissue is replaced by collagen fibres and sear tissue is 

teld dow n . 

* Kt‘mratelliii '4 piiu^ Once the prohtenilioTi and reparr of 
the tLuiUu is LMihijltek!, the sear will rtnnodcE and 
3-lrvnuliken iViCt a pcTK*! of lIjvs lit weeks as tlie hair 
ruuiruws and- the lihiL'ibliL^l.-r rearrange Lhe cilaLris. *if Lhe 

tunic according to the icnsions during nonnaL function. 

in tr l intt i surgical \avwtd jn skin, ihe d\fiattmk/u^y phttoe 
shouU mafy kisi 24-48 fawr.v. then it thin taper of graoufation 
tiisue deveiopa between r^y* edges of ihe m$k*t wound. By 
r/u j time the sutures are removed of 7- tfl dare* the remodetfing 

wk 

jp4w o weft under ma r v, 

if\ larger skin wounds, the mflammfftvry phase may to 

wm b J 

longer dve to r^/ref-mv w/err^pp tnaUTiai md rAe jpimukrti&n 

tifSHf may naf t tart U * develop mfit at teffrt ,f 3 days, 
Fft'prntJi )iqf «n ibw tarjfe the mumd is. ihr pndiferuliiY 
phase f%nmwJiAthm m rtmlrartkm i cirJ rr-epithi’lialL-wnorr} 
map fake days to Wfdb fa hr rompii'tnl. 

Normal wound healing in other tissues 

All tissues follow the same basic healing paLtcrn m sfcpn. 
wiLh inflamm J aton% proliferaLive and remodelling phases. 
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Surgery and dtseases of specific body systems G33 


REDUCING RISK OF INFECTION 

During surgery, ihe risks of nrfeclion can be reduced 

by other means too. 

* Thorough lavage of contaminated tissue using 
sterile 1!u#da. 

* The surgeon may change gloves or re-scrub after 
handling infected or contaminated tissue prior to 
closing, ihe unaffected tissue.. 

* The mstruments may be changed for fresh Stenlo 
instrument. 

* Suture malenal should be discarded vl used in 
conleminated areas and fresh material supplied 
for closure of clean areas. 

* The drapes may be covered with fresh sterile 
drapes prior lo closure. 

Thesa techniques are commonly used afi&r surgery 

on ihe gastroiniestinaJ Ir&d. 


The eye 

Ophthalmic- surgery h one of the mos-1 meticulous areas of 
small animal surgery, where prepare Lion. technique and 
posL-operaOve care can have an enormous impact on out¬ 
come. General anaesthesia is required foT nil but ihe mod 
minor procedures Speeiidisffli msirumenis. theatre equip¬ 
ment 4 iim 3 facilities for magnil*CLtiion may he necessary for 

some ophlhiilmic surgery, 


General principles and preparation for eye 
surgery 

The uij-tijii net i \ is I sac is filled wil Ik a eel nr tuhriuju I jeilI die I ur 
is dipped scry Lid r-e fully from ;i small nf&L surrounding the 

eve. L Ik first i ^ deun gjrcess contamination off LMudace 

off the eye ;ijbd eyelids wing eau^e swabs saaked in startle 

■rLtlinir. Slcici prupuiuliOP is llicii euiOpkitL'd usiiLl' diluted povk 
skme ludirtL MiLuLinn (iUJte ih&l Ulfgidl scrub StflullOflS flTf 
mu used iei eye prepa/acion) iii preference- w chEoi 'lu.-s.idn’iL- 
floliiliotUu The corneal and conjunctival surfaces should then 


Table 19.7 Surgical procedures and dike of 1 

iniectron 

Classdicnllon -oi risks 

Example? gi ^urgioat prectdur«i 

1 Die an auigery 

Neutering; uncarnpteeltd bernius 

|P Clnrei onreirnrintfirt 
sultry 

Lung, tatoclcrny: ua&lrelGmy: 
tndwtHT? 

IN Conlanrtinahid surgery 

Abdamini&l surgery where ihe guL 
copOgto scaled aoddemaJ^ oral 
surgery: wounda ifless Sian 4 hoewa 

old. iGwee bowel surgery 

IV lnlec*ed surgery 

Aural surgery; nbsonnnnr. □d 
wwirds; refrcrfc'al of picctdCc 

Maue 


be irrigated with steri le balanced salt roluIlonv or m li nc ii nd u. 
drop of broad-spectrum antibiotic solnlion may be instilled 
onto like surface prior lo surgery. Alcohol solutions should 
not be used near the eye surface During surgery. L- icri Uibe 
(Allergen |i may be used lo keep the eye lubricated while ihe 
eyelids are held open for the surgery . 

Post-o perat ivdy, Ihe eye is usually protected a sing an 
Eluabcclian collar, and sometimes in is necessary to bandage 
ihe front paws. Itariduges are difficult lo keep secure over Ihe 
eye and limit post-operative monitoring and treatments, 
Inflammation of the eye pn the poal^rpemtive phuc is 
often detrimental, pailicnl-nrly where specialist surgery has 
been performed on structures within (he eye, In this regard, 
ocular surgery is unusual as coitieoKtcrokK may be used in 
the poflt-apcraliwc phase to reduce indammiitin despite the 
delay in wound healing. ftrtl*opeirtliue treitlments may 
include topbd ointments or drops for administration of 
anlibkrticB. steroids oi cydoplcgic* (reduce pupil spam), 
In general, ointments can be applied less frequently Lhan 
drops and may he easier for the owner to administer 

Analgesia is important and will make administration of 
treatments easier, Owners may need spec bn I advice und 
instruction on how to admimster inHilments safely, 


Surgical conditions of the cornea and 
conjunctiva 


Conjunctivitis ?iwh u.Sw > j h, - & iniliiTiftrfiatHin 

Mil* loilj iuL-jEiIliL i e'i £3 fi brink: ehdftiL'IiTised by roddir u mg 
nf I !i*j 4_-l i3iju ii«_■ Li v; l. CJnuiiIE v I hi: urnnui l ;dsu shovt-s in¬ 
creased lyar pmducliOn iiml overflow |epi|ihinu! If (he eye 
is very scire, chif ;unm;il m:iy linEd (lie eyelids dlnsed and- he 
very rd.jul.nil In ;dSnw examm.i turn ihe eye i liNgJianw- 
pasm)i. It is ftOL a smgkal Lh-Kruse m Us htUl'H riytil, bn I is 
utlLTii li sympGom uf ulliirr cimditiims in I Ik* evil . In cals 
ujhl rabhttl i[ lue i be a pnclkury LihtcciiiiH. 

Keratitis and ulceration Keratitis h intlanunalion 


of Llae cornea, which may be accompanied hy ulceration. 
The inflamed cornea has a cloudy appearance due 10 thu 
oedema. Using the dye flmpr™:ih in the eye allows ulcera¬ 
tion to be visualised, and is ijinportaiut in diagnosis ilcilI 
monitoring of Lhe heating of live alter. Where oinlmcnts 
eimtenmnig corUcusIcmids are to he used Eo treat the kera¬ 
tins it is esimiitdy imponanl to enstire dial there is no ul- 
eeraiiLni pftstrtt as the TOrCieorteroid will prevent the ulcer 
from healing, 

tftefS may be Itwuduy to pcntfUilkm of the conjunc¬ 
tiva hy ;i Ibreijin body or due to keratitis or exposure of the 
surface of the eye and drying out of the conjunctiva. Severe 
ukvrs may cause Crtsion of the cornea and ultmnulely resuie 
in rupture 1 uf I lie eye. 

Liters are iruaiest using Icduiiques to protecl the surface 
of iIk eye while Lhe inker beub hy ^rand intention. Small 
ulcers may he treated with remnvjil nf the initialinj cause 
and aniibiotLe oiiiimciaL. Large uieeis may require lurgitvrl 
treatment. TradiiioiuJIv^ ilk thind eyelid used to be vultired 




























534 Surgical nursing 


Hn» the (fronil of I he eye lo cover I be uker- l lAwver. 
newer levhniqiies- such m «H|juvicljvi! flaps and conical coo* 
loci Senses provide better yifuiImEiqci of the ulcer lo monh- 
lor healing and make iil cacrr lo apply treuLmenis. 

Keratitis can also be caused by I be insl illation of irritant 

Jr 

cbankuls onto I he surface of the eye. This may be aedden- 
taL, malicious or iatrogenic, and requires emergency treat¬ 
ment to prevent permanent scarring to the cornea. The eye 
shou ld be irrigated wi-lb copious amounts-of water ot sterile 
saline to wash as modi of I lie chemical out as possible. The 
eye should then be closely monitored for ulecnlion and 
treated appropriately. 

Foreign Pwscnwikan with wMt serene con- 

jrum-iidiir may indicate the pftMHCt of a foreign body swh 
as a |ms seed I rapped behind the eyelids. Caneful eaatnlfw- 

Lmn of I hu inner surface*. of hnlli evduJs and ihe third eyelid 
is necess ary to identify and rtffiove the foreign niaufttl- In 
culm auiifiak ns may be possible to do ilris after upptleawoo 
of local anaesthelie drop*, but many animals will require 
sedation or general UDttCFlbftia. as il can- he very parol'ul 
After removal*. the eye should be checked Cot wIctndkiR 

Surgical conditions of the eyelids 

FntrQpiQT\ Thfct IS iiivutmlul of th l eyelid inarujr'i such 

ihai the eyelashes rub on the cornea. There is often see- 

«■ 

ontLary amjimctirvilbi and keratitis. Entropion is crealed by 
surgery n> return the eyelid margin Lo its normal posit Lon. 

Ectropion This is eversion of the eyalid margin. In 

mosl CflSdk ectropion does not require surgical interven- 
Lion, bul in some dop. it prevents n&rmal lubrication of 
the eye and givv* nse to a chronic exfHwure keratins. -C or¬ 



al diEfeimti points iilo-ng. I he eyelid margin 


Distich(3SiS l itis it lire must caiiDun of a group of 
di*ord<TB chaMKrU hy ahnonul gmwili uf hairs ul the 
eyelid miincin %o ihai ilic liiiar'i rah iIk surface of the cor* 
noa. In many one*, ihu hairs du nm eaitoe a clinical pro¬ 
blem. hut in some eases, they cause a chronic keratins 
requiring ireaimenL There an ses oral surgkal LrealmenLs 
described io remow the offending hairs and the follicle 

permiiitenlJy. 

Tumours Tumours on the margin of Che eyelid an: 
very comnon in older dogs They muse irnLaiiou hy rub¬ 
bing an the surface of the cornea and some are roatignaniL 
I key arc treated h> excusing a wed pc of the eyelid nun gin 
containing ihe tumour. 


Surgical conditions of the globe 

Eyeball prolapse t jomjilae prolapse of the eyeball 

out of iH socket < pro pm#* ol ilit- globe) can occur purlicu- 

larly in bnichygepfialic- dugs. First it id tnra burnt is ffnpw- 
Stint if ihere is to he any diance of saving the eye. The eye 


must lx- kept nwifil using KV jelly {Johnson Sc Jahnan) 
or Lacrilube' (Allergan), supported by sterile saline 
soaked swabs. Definitive surgery to replace the eye in the 
socket imift be carried out m soon as possible. 

Lens luxation The tas is uvu^dly held in pi -mx hy It- 

giimems behind ihe pupil. bat if these fu.il, it luii LusjjIc 
cuhcr into the anterior chum her of lIil- eye or eaui-tally. 
This is usually a spoil La neons event often in Terrier breeds. 
but can also lx seen as u result of Irautna. It requires 
emergency treatment Lo remove the lens as it will lead to 
the development of glaucoma and blindness. 

Glaucoma This is ail a Liilc ck'Vii I km in I lie pressure 

within ilw eye which can result In jiertHancnf Mimhutu 
within 24 hours if not treated. There are M-WfaJ causes of 
glaucoma, but ilx coftireonest are aniericit mdlts and lens 
taxation. The eve is ntnauLy painful, die sclera engorged, 
ultd the pupil is usually dilated. Emergency medical traai- 
tnem includes analgesia and intravenous hypertonic lluids 
{nfeLinnihiri Lo try U? draw tluiil ouL uf like eye. Surgical 
LreuiineiiLs are uvuilablc iti specialist eeftires. 

Cataracts A caLarucl it [lie u>pacitica1iuii *.d Ike lihres 
nr cjipudu uf Che tens i>\' I hu cvlv ullinuilely resulling in 
htinduL's-H. Jl slu.iuld he distinguished from ageing changes 
in Ihe lens I lull result in un apparent hliLC colour ul ihc 
lens, huL lhal Ike unimuL cun sec: Cliriurek. ■C'aluracts 

may be u primary d isease or secondary to other conditions 
sueh as diabetes mcUitiia. They may be left untreoLed or 
Lhey can be surgbcalHy removed by spectalDl ophlhulmLc 
surgeons. Removal of she lens enables Ihe a ■■nil to recog¬ 
nise objects and: people us ibc lens is not as important in 
focusing us it b in people. This restores quality af life lo 
the older animul. 

Ocular trauma The eye may he pen el rased by for¬ 
eign bodies or loeeraled by eLaws or teeth during lights 
wish other ajiimalfl. Alt Llxse conditions muy potenliully 
result in loss of the eye and should be examined and Lrcu- 
ted as un emergency. 

Retina Most retinal diseases are not amenable lo sur¬ 
gery, hui the retina is an importonl site of disease in Ihe 
eye. Of particular importance are u group of inherited dis¬ 
eases of she retina known as pr^remm n'liiuil ain^pfay 
which are known to occur in certain breed*. 

Skin 

Skin biopsy 

Skin biopsies are indic«»ilcd fur diagnosis of skin disease. 
Minimal preparation of the skin rntfocu- should be per¬ 
formed in order nol to disrupt suifacL' culls rliai may aid 
she pathologist in wiaking a diagjflxais. 1 he ^mpk: is taken 
using either a skin Isiupsy pumii or just wiLh a scalpel blade. 
Sevend biopsies should be Liken from repremlalivt sii^t 
and Lhc indsioiLS closed with simple intcnupDcd future*. Ebi 
severely discawcd skin, there may be delayed wound heuliig. 
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Sfm tumours 

SI. in masses should ideally be histologically idcnlited prior 
10 removal. The best way lo identify the tumour k using a 
IlfiMiwdk aspirate biopsy. Surfery should h^ purl'iinncd in 
die normal aaeptieway and she skin doted with kuIutuk, li 
important to he aware dial some Quad skin (ununprt nwy 
require tissue margins iff i*rw dtmmiom and tbenfm 
some tai and remade may need to he removed a Long with 
ilie overlying ski a. 


Surges/ msnagemsnf of foca/ pyodema 

Sunk dininie local skin infections are related lo long-term 
skin disease such as atopy f u llergk skin disease) and are then 
csaLviluiedi by the animal's anatomical skin folds. If the 
skin folds arc iiLit due to obcuty, then it may be appropriate 
10 ir^vi the skin folds in order to prevent the recurrence of 
p;i in ful pyoderma. The common example are vulval folds. 
seiuiAiail folds and lip folds. Certain breeds such us the 
hindiycephalics and spendds are more likely Lo suffer Iran 
these cmid.iiioni. Patients with alleigk skin disease arc mosl 
likely 10 interfere w ith their sutures as they arc always itchy. 


Urine/faecal scalding ana pressure sows 

Rfisumbcni or incontinent patients-are prone to soiling with 
□rirue or faeces and It is a Jfaflkire of mtrstorg mamiftemtw which 
then results in the devdopoent of pressure sores or “raid’ 
i Ji/nnatiiIsi. The s-kin and fur must hr kept cleun and dry at nil 
times. In somccaaca, this may iomilvt several baths per day or 
dipping away fur to enable exposure of the skin so that il cun 
he chocked easily. Traditional I reaimenls are to protect! (be 
skin with a Ihin layer of vaseline or similar oil-based cream, so 
that the urine docs not irriiase (he skin surface However, 
these do nol allow the skin to breathe and although they 
will prcvcnl the skin from becoming worst, they will not 
help treal any dermal ilis, Commercial spruy-wi prcKtuds 
are available leg. C-avilon 1 * 1 ) which provide u scran 
permeable membrane tinder which the skin can bcal while it 
is protected from the urre^Tan*. The skirt cun i!m> he 
covered with self-adhesive Kini.-peimcabk membranes, 
Prevention of pressure sores is much sister than cure, 
Padded bedding will help prevent the development of pres¬ 
sure points in recumbent, obese or body pnfims, and Ike 
use orVcLbed' muleniil or incontinence puds, will help keep 
(he skin dry, by wjdtin^ uioMure nw-ay from vurfcce- 
Piinilysed puliL'nls should he Cn rnuvl curry 2 4 liour-* arul il l I 
pressure poinh p re Heeled, Phy-antheiapy will help cneo«« 
r.i i ii lt I he blOi>d supply Lu I lie skin and reduce Lhe risk. 


Anal sacs 

'Hie ii n:i I saes ;ire sil.nu.ted on either si tie of the anus jitkL 
emiLiim jti.i] glands which pruLluce ;i creamy cn loured pirn- 
pen! cs-udiite. 1 lie s;ics ;iru nurnuillv cm plied iiei Li >p of I lie 
I a ecus is! Lhe tune li! each deleeatmn, and vlioukt mol swell 


up or cause irmation If anal sacs become impacted they 
with fluid which liven becomes secondarily infected, or they 
cun eventually ruplurc nod *pill irrilanl infected eon ten u 
into the (issues around ike anus, Thb is often ihe Liisc 
with unimuOps with chronic hhhI furunruluw, Ami ftmincu- 
]mls is a deep-seated infection wiLh sinus iracla in the skin 
around the umis and under ihe uial. it is vary pdnful and 
usually associated willh colin is, dietary intolerance and auto¬ 
immune disease. 


The classic clinical sign of anal glund irritation is persis¬ 
tent chewing at the rump or mil and/or rubbing the peri¬ 
neum on lhe ground, particularly after defeciukrci, Anal 
gland disease may be secondary lo a number ol'non^urgjcal 
diseases such as flea allergic derm li lit, atopy, obeKily or 
diarrhoea. In some cases, if is necessary io remove chituti- 
cully diseased anal sacs i n prevent recurrence Pi iflfeCTnfl 


fnterdigitai disease 

IntcrdigiitLil disease may be pari of generalised skin, disease, 
bul some breeds are particularly predisposed lo develop¬ 
ment of interd-igitul cysls or inlcvdigilali foreign bodies 
such as grass sced.s. Dogs wiLh long fur between the Iocs 
are partLcularly at risk of grass seeds bccofning cvnJheddcd 
in the chin mcer-digical skin. This causes painful swellings or 
abscesses: sometimes if is possible to identify the end of lhe 

grass seed in the swelling jdicL ii is miHivnl wiib Ibnqn. 
llnwcvcr, if I be secil hiis inignitLai iuln Ike leg, lhe sinus 
IriKE miL\l be sLirgiLiiily esplurL'd. hurgiL-;sl espluralion is 

often sister if done with a toumiviuel on the leg during 
lhe wr#ery, During Ghe -vuittittcr iiud autumn inc>riLhs L own-' 
ers should be adiired lo check between and under the toes 
daily, or else keep Ihe fur trimmed very short, 


Aur&t surgery 

The mosL common condirliotis of ihe ear are uwally reblcd 
lo generalisei.1 skin disease Recurrent shaking of lhe head 
and Rnldungal the can: can result in ujiaurail biienwilom^h 
and pcrwtnt demlaCEtis muy resalt in ofiCs eslem^i, 

Aurei fl3e(T]3tQm& This is the vnusl common injury' 
of fhe pinna. U is KHKudary to self-induced Lrauma and 
Ihere is nearly always underlying otilis exlcma. A blood 
vessel bursts, usually on (he underside of the pinna and 
forms a large haemaromu. They are painful and if not 
treated, cause the pinna to scar in a deformed shrivelled 
shape Generally Ifiey are treated surgically. The hacnulo- 
ma b drained and cleaned out allowing ike skin lo fallen 
again qgainrt lhe curtilage. Recurrence is then prevenlcd 
by ^u I wring the ^kin to fhe cartilage lo close Lhe dead 
spHCev viih the knots 0c(J on ihe ouler surface of die pin¬ 
na Buttons, quilt or X-ray him basic all been used io help 
fallen fhe «kin and prevent the saltires from pulling out. 

Po*Mjpcriiiv^ly ii is important to I real any underlying 
skm nr *&r and in prevent fhe paeionl from scrnlch- 

in^; ;it ihu <ut again. Thb is uithL-r vnth ;m F’.Il/u hvth-'O collar 

or wliH a fisure-of^ighi head bandate, 




536 Surgmva/ nvf&ng 


Otitis externa nii* is u\Eremely eonunm in both 

dogs alkd Llli. I lien: ;i r lt nun y rinses ;irul these hirve In 
lx i i i vc il i g ;l Led pnnr to I ruuilsnunl 

* F«dgn bodies In ihe car canal {e.g. gras* seeds). 

* Eiir mites (QtixiecMs). 

■ Afl an extension of gcncfiilhied skin di^iiwr ^4. LUnpyt. 

* Poor tar codbniiabon, especially in ilh: ih>ppv-t:;iryd 
breeds in very hairy breeds. 

» Polyps or lununink 

* Bacterial or yeast infection of the oars - ihia Is usually 
secondary Lo one of like above. 

Animah usually presenl with head shaking, scru Idling at (lie 
eart, -aural niim and (here may h$ bleeding or diwliiirge out 

■of the ear CiAltk 

Hi miiy he nttwivy to dean the ears vt iHh sultne before 
they can be es-iimuncd They are often extremely painful and 
this procedure should be done with analgesia or under 
aoucitiiclk. 

Tumours in ihr ear. or where lus« of otitis cxLernu have 

became very severe, are Heated surgically: 

> L-alvral wall rune Limit: I he laLenil wall of lhe verlieal eanal 
is removed wp as lo open up I Jur car lei* I he air and allow 
better drainage and aetpeta for cleaning. T his is unly huit- 
able for ears llkaL have an disease oh I he medial wall uf 
iJle vertical CflA&l Of in like hori/ohEal CBJlflk 

* \ L-rrieal canal uhlaHon: Lhc vertical canal is connpfetoty 
removed mid ihe hOfi/oiktal CmLaJ Opening is sUtUfed to 
the akin. Thir is only for ears where the disease is con¬ 
fined 10 Lhe vertical anil. 

* Eulil eat eanal u Malkin. this procedure is most commonly 
used mid i* usually lor severe long-term otitis catena. 

Often Lhe Lflfectsem has xuplunxl the lyiripanie membrane 

and Ihcre is oEiLin media too-. The middle or (tympanic 
bulbil is accessed at the time or surgery by enlarging Lhe 
bony opening ■Jhuilu aurottiniyj and the middle «u is 
scraped a nd lux aged clean.. The whole or the vertical 
and horizonlal ear canal are removed and the Lissue 
and skin sutured closed over llie lop. This procedure is 
more challenging than the others but often is Lhc only 
wLirtion a* it removes all (he diseu 5 -sd tissue 

bar surgery is 1 egaided ;j:> in Elected and a mi biolies are 
11.■■iiiil Iv giveih hulk before, during and alter the surgery. 

Foftt-o|iti';iLively, the patients need analgesia, and the ear 
must lx- protected from sdf-tnflickcd injury. An 
Elizabethan collar may be used, or a bead bandage, or the 
pmikiic may lx: bandaged together 10 stop them flapping 

against Elic wound. There is often a discharge uf Hood or 
exudate from Lhe wound fix several days and Lhis mast be 
Jienlly cleaned uway using sterile salute. The sULUrcs may 
have to slay in slightly longer than usual, but small areas 
of dehiscence an allowed to heal bv second Intention. 

wm 

Otitis media. In the dog. this is often an extension of 
otitis evrernu. but in the cut, if may occur as a primary 
disease as mi ascending infection via the cuRlacbian tube, 
Access 10 the mkddk ear is either via a lotal car canid a fi¬ 


lm ion as described above if Like re is external dime or via 
a ventral approach 1 ventral hulls ustentmhy 1 . The iininial is 
placed in doml recmabciKy and Lhe dissection made Lb- 
reedy over the tympanic bulla. A small drill is then used 
to make a hole in the bulla to allow drainage ;md Livagc P 

OtHiS int&fHSt Pulbimmution of Lhe inner ear struc- 
iww tau.w kiss of hu lance, voii.il inf, head tilLs. nystag¬ 
mus ;md disonLTiLUion (v^riMar syrwlrnmch IT this is 
scxuhcLitv To seicn; middle ear disease, then surgical nuiii- 
agement of lhe litddfe ear discare may be necessary to re- 

siilve m lhe c^lil>c. mlirma. 


Mammary tumours 

Mammary neoplasia is lhe eommonest tumour in the bitch, 
and the second! mart common tumour in all dogs. Jl is le^s 
common in the cat although it is seen in breeding Lpi^cns. 
particularly Siamese, or cats lhaL have been treated for cpcs- 
tru^ sLippiession or akin disease using mcgoestrol ic«tilA 
{Dvarid) A . 

In hitdws. lhe most commonly affected glands are ihc two 
caudal pnirs while in queens,, cranial glands are most often 
dTecfcd. About 5CI% of munmaiy tumours in the bitch are 
benlpi,. bill In cores wiih mulliplc masses, they may ull be 
different tumour types. In cats, over 80% or mammary 

urc: inLaEignimL. ljekI LiiTi;Lnnrn;i £ - Iv"Ih3 In be fSirlHr'U- 

brly jggrussivv. Huttf h;Lvirg melastasi^ hy l.he Lime nf 

■ 

prwiLLi I Km. 

hme- iioedk usp 1 t;l 1 <_• huhphHfN ;Lre riir\ 4 y helplul cxcepl to 

dilTi:] | cr , iiaLLLi: itiuinuiiury tuinuMint fnVm mastihs or hypertro¬ 
phy. I hir Cypt of liunour is nin?ly OQElfimwd priOT lo EHIJCiy 
+js ii does tu.iL change ific miiTwigemen L of Ibc ducare. 

Surgery i:> Lhe Lre’dlihCUl L>f l'Skiilv fc»r niLJinnhiiry lumniiTs. 

Dii lItl bitch, tbe type of surgery has littk effect on the iur- 
viva] tinw. and as ni.mv Lumoars □fu Kuiugih. nidiL-ji surgen- 
is generally ujineccssary. Surgery involves either ctnioviu^ 
just like gland alfeticd 1 ni^ninki-ctuikiy L or the gland jiuI an 
adjacent gland (l«il aiirvUxCuifeiy i or ull the gUmds cm the 
affected side 1 radical iNa%.1u-riuny or iUHnunarx "drip-"). In Lhe 
cal. the tumours arc often aggressive and radical surgery is 
more important. 

All mammary gland surgery is prone to dehiscence and 
ideally a dram should be m*ed and poat-operatlve anliWotk 
ihcnipy. Gurgen 1 on both inks is PtiMlbutattUJly iduiily 

avuu.lir'd lo raluLV I by risk, of wnund ^nmpiiLiflpnrjs 

All hough in humans there ^re many other treatments 
u«*d alongside surgery lor mammary limMun. in 
and cuts there ire currently no other fcrealmtnfcs 1 hint ire 
known Lo make ii diftrentt lt> icmvji | ifttr itittovd of 
maUpuant ifiimtuiry fumoufr 

Gastrointestinal tract 

Many diseases afl«UuiI Ibe crO Iracl b;rve serious iicLverse 

effect* on ihc fluid and ekaroiyu sunns of the paiieni. 
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'Hies* ddieiis skuuld be identified Lind stabilised prior to 
a anesthesia and surgery. Long period* of anorexia or vom ic¬ 
ing mid diarrhoea will cause ihe animal Lo be dehydrated and 
ni a lurc.aiivt energy balance and the re Fore a poor candidate 
lor mrgffty. Swp* mu*i In- taken to rcpk-nlsh njutritional def- 
icite and to inalntam nutnlkm to minimise the effects of 
surgery on the pattern. This may mean placemen* of feeding 
cuhL's prior to, or during ihe surgkal pn.’xeduTe to help nurse 
she pa dent post-opemtlvdy. For example. an inom cal is 
likely to recover much more quickly if feeding tubes :ire 
pliKied ;n clic time of surgery, ilian if Iimik! fading or "tempfe- 
ini?‘ IcHid i* rd il-lI upon in the early pGsl-tfpcrajtivc singes. 


Oral surgery 

Dental disease and management 

* l J L'rHidiiiUul disuse is disease of the tissues and structures 
lhaL surround the teeth. 

* IJunEal ptHpjv is a film-like deposit on live sue'I;icc of the 
Inulli constsl iny til" a mixture of salivurv deposits, bac¬ 
teria and foutl panicles. 

* IJl'hIjI rjlnilufe is mi itemJiscri, shine-like cur'iu elion of 

MLCuntuLMied denial plaque. 

4 Cpin^iniiiis is a ieddcEiang of like gums around the tee-ili. 
sagrti fyir'ig influnihiMl ion. 

■ Denial carte** is erosion oF the tooth enamel and dentine 
which may exlend inlo Ihe toolh pulp. 

Penodomal disease aaeaciatcd with ihe build up of dental 
plaque and cvkulus is Ihe most common den ml condition 
encountered in small-animal practice. The animal prevails 
with hiililosts. gingival bleeding or ulceration, gingivitis and 
somaimes lip ukeradon. Very severely affected animals may 
have tooth root abscesses, osteomyelitis or even, septicaemia. 
Tats cun present with jusL a gingivitis and erosive neck 
k'slons of the teeth that eaase them to fracture. 

Veterinary denchm is a speciality in iiE> own right, and 
spcciahsK can -crown leeth. fill root canals. trcaL denial 
caries and repair fractures, The bulk of veterinary dentistry 
in gcnenil practice invokes bask den ml hygiene a nd 
removal of calculus and plaque- Owners should be encour¬ 
aged to help prevent the build up of denial plaque by reg¬ 
ularly brushing, their animals' Leah, using either 0.2% 
cUorfacudnic solution or a proprietary veterinary tooth¬ 
paste, Ideally, Ihe owner diouM be shown how to do ihis 

wlii:ii lhe dzunaiil a* young. hi Lm-sure unuLpliimci! 

'hpcLUM li^xL nisiTLiirteiite ar^ used In ryrtinv^ s^ate nunm- 

;illy prior hi ii$ap£ cIccItlijiic irate rt Jh-ntal scudere mMy he 
ulilmsmne or vlmlilt, and flIl’iivj Lhe plaqiu? hy vibnUKsn 
iViiili Ikigli IrL'quehL'y sound Wijvlts. A cohLi iIulmis spray 
helps keep ihe waltr tip and I1;e lonlli s ia r I ;i lc e*K>l, bill 
uficrLiLui lochnique is also bnportailL ih pi l- veil line dunnage 

to the lootIi surface- {see host). The tip of live sokf must h: 
used as Hat as possible to the lolhIi and never ai arc angle 
less dun 45 , and never with any pressure applied. 
Polishing Ihe teeth after sealing is essemial lo smooth 


DENTAL SCALING 

( 1 ) General anaesthesia ts esseninai. and allows a 
full and detailed examination o< the morcin. 

(2) A cuffed enctotracheal lube should be used and 
the liable lipped slightly hoad-dowm, The back of 
the priarynx should be (jacked with a roll oi 
bondage or swabs (counted in and out!) 

(3) The operalof should wear a mask and eye 
prolection and sterile surgery should not be done 
in the vicirwly for at least 1 hou* after deoiat work, 

( 4 |i Dental calculus is removed manually la&ir^g a 
supragingival scalar to pull IN* calculus off the 
tooth away bom the girignva 

(5i The sealer too is hold as Hat as pc>ssible lo ihe 
tooth surface and continuously n^ovod in light 
ovoflapping sdroke*. applying no pressure. 

(6|< Each room should oniy be scaled tor 15 seconds 
end men rested lo allow ihe heel le dJ#®lpa1». 

(7|i A subginigivial curette is used lo dear> 
underneath the gingiva alongside Ihe tooth. 

( 0 j The teeth are poshed to smooth out the scaled 
surface using a prophylaxis cup and 
prophylaxis paste with NucOTde. 

(9| The mouth is cleaned cl debris and wiped dry 
and the pharyngeal pack removed prior to 
recovery born anaesthesia 


mu jIvO lMin ftirfiw so ihsil the phqew and c^kulus 
dn nL>i mpirily adhere and neavcumulatc A ilow-spced 

ult^'Lr^pic: r^later ItM ihJpkh:l i t\ Lugvfhcr ¥rj[h ^ small 

v.>ll ruhher Liip lifluxl. wiEih |Ki.>pJml:i\i-w pusie-. Tju,: tap 

rotate* on ihli u»lh and priljshvw the EurfMt w* 1 th the- 
paste aclinf ;iv ^ I nhriLiini io pitvealt build up of beat. 
Thu uup should h,: .ippli^d quite linnly svi ihal the edge?. 
IliiTv nul to pt'lish undetitealh ihe gingivnl edge. Finally^ 
Mil 1 ginsiivail teCeste* u»y be gcnlly flinshcd wilh a dilate 
MTiiiKL'pi iL section \f),2% cM«ri™dbitf lo ram m debris.. 

umIluIun or prupb^ pnslL 1 . 

Denial ic\Eruclicim arc onriini-nnEy n^-y^ury, Kill CKSt'in- 

l iatly :inran inLliLjui^n ofllte fiikre of denial managi'mrnl 
for ihe (faiiL'iii. Tuiiiit shimkl hi? rcmmiftl if iherv evidence 

cavity,. Itk- 

iunc\, neck feriwis On Cel sic or advanced denial aria or 

|^nuLk->nlMl lIimm-m. 1 . 91 theft is :i ny ilnubf as to wtietllCf a 
looih i$ in good IwaJlh-, redioAniphy using hngh-tktail dental 
Tion-scrocn iiIm wilt help m ssscsi ilu: iih?lH tulH. 
(Xvu rionaEly young u ikimMl* prc-.-k!tu with r-tidkrttd dmducML*. 

Kv-lI'i wbkll arc Luu^mg pfcicxinriLi: lI ssciisu by I ripping 

food material and debris between ilietn julI eEiit pt'rnunicnt 
i«th. These- a re- mated Msdeacribed. helcHfr. hui ii i* i m p l u - 
lanl eg be very careful and ensure dun no Itvfirajte or 
damage occurs eg 11k permancni teeth. 

IX-ntal eslraeiion should be carried oui eyrdully mih. 1 
genlly. taking time tG systematically IcHtren ihe aEiaehsneiu^. 
Ure of caccMve fora will increase ihe risk of IimuLis. hoe- 
mnrrhiige. tooth rcn.it fracture and even fracture of the jaw. 


<j| CCK>Lla nuiE mri ! Liip.Mi, CXpnwi!R* cl the pulp 
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Foreign bodies and penetrating injuries F«- 

c^gn Nxlirc well js sticks, h^nics. fish liooks or gniss v^lIs 
may lodge in lh* wit tissues of the mouth and pharynx. 
All cause pain Associated with ihc mouth- difficulty in 
ffwallowing an d drooli uy.. 

The mmiih uin 1 st Oldened i It IlK* COnStiU'tfF jmnrul b^ 

using ropes behind the canine teel h of the upper and 
lower jaws, htn the examination will kw trwrt effective 
under gcntnl anesthesia. Penetrating injuries of the iiesu- 

IphaglH and phiiryn.i. LViilsrd hv sLicks thrown fordnjp. hy Lhe 
owners -can he piKicntLally Life IfunlEiung and should ho 
surgically explored as an emergency. 


Ctescpitefjea/ su/gt^y 

Qesopfaageaf foreign fro dies hmuai obitruciion 


nf the oesophagus with boars is common in Terrier breeds 
and results in reguijpGulioil of food and sometimes fluids. 
In eases where there is eounpMe obatmetion, dehydration is 
nlremciy rapid and hypovotottnia may be life threatening. 
3Th?w eajfj one ohe*ua rtiTiT$i-m- The foreign body 
is usually retrieved hy cxinjL-ium via the maulh through, a 
rigid endoscope, but occasionally bones may have to hv 
pushed down into the slOfflueh- Diecsnihlc foreign bodies 
(such as bonis) are curt removed from the alonach hut plus- 
lie toys or halls have La hr removed via a gascrotoiny. 
PeMl-opcfativdy fr the patient k i rented with drugs to reduce 
gastric acidity in care ofgislrk: reflux, wliK.ii will exacerbate 
oesophagi tis. The oes-uphagus is aiw:* assessed for Leans and 
inflammation., using ijte endOfwTipe. Small tears or bruising 
may he treated with nil hy ramrth and food and water via a 
gulroutomy tube for J 5 day*. Severe full thielt-Mas tears 
may have to be explored via a GfaofACOtomy tu prevent 
development of sepsis, and the prognosis is very poor. 


Qesopftagesf stricture This eoiuHtiOil may nriMi 
a> a result of trauma secondary to an ocsophigeal foreign 
body, bui h also known lo arise as a consequence of gen¬ 
eral anaesthesia. The animal presents 2-4 weeks, after I be 
miiiaiing cause with a history of Kpr|ilalin| all wIM 
food. 11 is difficult to treat succnsfully and therapy reties 
u a. stretching the stricture endosoorpicaily and uvimg steroid 
therapy to reduce the rate of recurrence ofidr tissue, An- 
inmls may manage on a liquidised diet. 


Gas trie surgery 

Foreign body The cadiml sif a ga.striL/ foreign 

body is persisteiil or biiditnlttitL vouijliiuj. Diagnosis, mu.) 
be HvnlSmcd hy nidmgrjpJis, LnniLrast radiography at gas- 
Lmoopy. SoftW foreign bodies may be retrieved endoscopi- 
cally, but many will require surgical removal. The stomach 
is a^ussed via u cranial mid line laparotomy and pulled 
Out nf chiir abdomen os f$n as posable. The rest of Ihe ab- 
dnminai oruuns are packed off with sterile moist to wets or 
vt’i ;shs io pfLiiLX't them from com anuria lion. The incision is 
usually made in ftii avascular area of the body of the sio- 


maeh. The whole slomuh should he imputed for ocher 
foreign India and mucosal damage print to closure wiLh 
a synthetic absorbable Future ntuttrial. 


PykKiC obstruction This can be due to a foreign 
body,, hut more often il w dur lit pyloric ihickening. either 
due to hypertrophy of i Iil* m a>cle or to neoplasia. Tliese 
diseases are alien known as ga.sirie mitflaw diseases, and 
congenital fortrii nre uwre comsuon in specific breeds such 

ic dogs or Siamese eaLs. Once the diagnosis 
is confirmed. surgery is performed cl> either widen the 
pylonua (pylorapfauslyI or lo remove ihe p>kmis altogether 



ipilurle rearedoa). 

Immediately posL-openi Lively. small amounts of waLer are 
ciiiule available to the patient and then small qu&mities of a 
liquidised low-fal diet axe offered 24 hours latex It is impor¬ 
tant to siiiiiukiie normal gas-lrk motility without tnihidns 
vumiiing. and some cas« may have a gastronomy lube 
pluMsd at the time of surgery to help dwOItip«sa t4w sLn- 
much i>nsL-operativdy for a few days. 


Gastric diiatatforwotvutus Thl* i* a peracute ra¬ 
pid Iv fatal symlriirne rcsutimg frewn aceiiinjulaition of food 
and gas in tins stomach, t he slottoeh dilate* ipiiigILy and 
this precipitates rotation of Lbc aloribeh around its a^is ra- 
sailing in occlusion of the ocBophaguo arid Lhe venous 
dfiiinage. Severe hypovolaemic and low ahiKr'k sturLs tl ur¬ 
ine the dilalalian phase and cscdatcc once rttotiou accurt- 
lf not treated promptly, death results from the shock, pis- 
Lcic wall D£crosi£ i vcnlrieukir dysrh.vlhmias m4 UlC ^dis- 
M'lciiiiisiied Inlravascular e»agilaJli*m|i. Thv -spR-'ilk ^diology 
is poorly understood* but usually the dog* are deep 
cholgd. ufteik middle lo older aged, and Lhe coiHjinon 
may be ussoeiated. with a nervous lempcremenl. l ? re- 


uperjiively. nursing involves aggressive management of 
ilic shiHL-k and aUempti u> deflate ihe stomach either by 
passage of a stomach tube or by percuLu neous iwodk jtiis- 
IXOSiomy. (See Chapter 14. l irsL Aid. 3 
CtrttfirTthJibxi of rorofioir of th* stomach is vbfamd >vM # 

right iiJitrui ^AtfSmDuf tind intb'rfltes that JMTgH'&i 

di YOtiftior.' r.v BfttfJHrtry. 


GASTRIC DILATATfQMfVQLVULUS 

(1) Treel for shock with rapd administration of large 
volumes ol imraveraus Fluids. 

(2) Intravenous antibiotics. 

(35 Decompression of the slcmach via passage of a 
stomadh tube 

(4) Right laical rao^graph to conlirm volvulus.. 

(5) ECG * treat il necessary for vwMcufgr 

dysrhyttirmas, 

(6F Surriory lor dficompression, ciemtation and 
assessment of stomach wall viabiiiiy. 


Usually u gusLro^iomy tube is placed at the time of sur¬ 
gery l<u allow dccempreaiiciti of liie ilomodi if there ih 
reduced, gutrie aiolility post-op. and may he umn! for feed- 
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irrituit nature of the- fluid (*.g. iurine or hdlej. and dlnifai 
signs mu) tflJn a few days Id develop. However, if ihc fluid is 
sepfic, or wtare then is leakage from the Gl tract tlie pcri- 
tonius becomes infected and ibis rapidly tends to severe ill¬ 
ness. with septicaemia, shock und cardiovascular eollaprf 
within a few hours. 

It na important for nurses to recognise periloniiis as part 
of pnst-operuilve monitoring of a patient pa/cieuturty after 
surgery do the Gl train. An animal may show some, or all. 
of llie following clinical signs: 

* Pvruua. 

■ 

*■ Anorexia. 

* Depj-essimi. 

* Tachycardia. 

+ VumiLing.- 

+ AsciLls. 

* A Ixlnmi nal palp. 

flte ibiidiiisLuy n'j* iiLiitEhLi'n is 10 surgically explore the 
.ilxtusOL-ai and find the hhiiw of eontuinitiation, in mild 

CftSCS, Of whin." fcliere is iIli ic'il-X.LiLHL, Lhirfu-Ugh ftfiViigt of 
ihu ;i bduinun may ht £ Lifted Hit. Whtfflt L h Of C is lOlkvLion. 

I he ^btlnm^n is hesl Erealed v, : l h upen |k nl ihl-. ;il drjiuu^L 1 . 

Abdominal Lavage: involves -pouhrig. LaigC \ ol ii i:kS of 
vs. i t niit kEl'tiIl’ isnEtnue lluuls iilLli I lie ahdLHhinL vim a Lipuni" 
himy Hand using suctum |0 rcrtinve I tank urttd Ehey aimi: libjI 

dear, Jl is- important io kuhvc uLI the comamiiuiled fluid to 
be effective and waterproof surgical drapes should be used. 

Open peritoneal drainage is a technique whereby the 
abdomen is not fully closed after the lavage and the abdo¬ 
men is dressed with sterile dressings and a thick absorbent 
bandage (or disposable tiappiesj. This dressing is changed 
using sLurilc eltl'Ii ikiq i^l; 2-3 rimes per day while the infection 
drains from Lhe abdomen. At each dressing change, the 
abdomen may he lav-aged again through the open wound, 
Nursing of these palienl* is very complex und invoEvca ck^e 
monitoring olblcKjd albumin and decirolyle levels, hydra¬ 
tion and care of the bandage, 

Respiratory trad 

Respiratory distress is potentially life threatening in any 
specie* and the vetcriR-ajT.' nurse must be able Lo recognise 
respiraioiy difficulties quickly in order Lo respond with 
potentially life-sjvijig lira aid. 

Respiratory dime city arises from inadequate oxygen 
delivery tu the Lissues which causes hypoxia. There are a 
number of ways this can come about: 

* Obs*ruction lo the passage of air into the retpratory 
tract, e.g. laryngeal paralysis,. tracheal roflcpKp bmp 
body. 

* Inelikient oxygen exchange at the hit liwue icBertiiWp 
c.g. pulmomiry oedema, pneumonia 

* Inadequale blood supply 10 ih? alvwlir, d&|*K iWFffllil 
delivery of gases lunTihirinri perfvpti mism-nebi, e.jj;. pul 
monary ihromboemlKdtsm. rifhl-Salfcd fowl failure. 


* hiadei|uaLL- uxyueri surry mg. eupaeily, e P- g, severe unue- 
mia, earth kil nmnnxaU: piHwimn^. 

* Inadequate blucsd delivery In lit? (iuchik V ji hypotolifeC- 
it'iia, circulatory mlEap.-ar. 

1 he clinical signs of respiratory distress, wiJl develop inon 
all initial increase in respiratory rate, and ellurl visible 
cyanosis of lhe cllueous membranes, hiss of llkiwilmiviicss 
and death: 

* Irieieascd respiratory filte at ffl| r 

* I defeased respiratory ellinrl i!Ihure miiy he 1 visible 'henv*- 
ing' 4if llic nfosl. 

* EUfdtt iRLuLerurtLir. 

* Open irufulh hTLaLhing (purliealurly luInJ. 

* i yaiiLisis u-f Lhe limeiic and gingiva. 

* ('u-llLipsL:. 

FirsLfiid IruaLnmst la essentuil even lor lhlIv mililLy ^afleLical 
patients. Animals that sluiw nuy sLeii\ of respiratory dilTi- 
eulry riiu) suddenly deey’iiiijsi-n^iie when ihey are scxes^l 
during Cxunnualiuiu aibd become profoundly hypoxic. 


FlESPfRA TQRY D\$TRE$$ 

* Do not stress. 

* Keep pa&iern away from Oliver animals. 

* tdonitor ccmlinuou&ly, 

■ Provide Gjcyg&n ^uppementaEion 

■ Stdal# if 

■ Keep the paliern God (tihi& preveffis panting and 
amprdves ventilation). 

■ Be prepared 'or emergency Irac-heesfcemy, C PR or 
endotracheal intubation For venlilalion. 


Nasaf disease 

Nasal disease in lhe dog and cat have a dtlfereul pattern of 
■disease, with I he cat being predennanandy -uffecled by infec¬ 
tious agents causing acute ot chronic rhinihs. Diagnosis or 
dmI disease cun be rtty chulkiiging and mu inly on 
radiography, rbuKiioopy, biopsy ind in some cases M R I or 

CT scanning, 

Rhinoscopy and biopsy Rhinoscopy is used <o 

visualise the nasal curbimiles to Uike btupeici or look for a 
foreign body. Ideal ly u small rigid endoscope i-s UAcd. but 
nmrtiiiie! an ■uempe is used er ii sin?i(l ikxiUe endo* 

sc^ip? u> look behi nd the *«>!! paLal? a I ihir chnunuL* 

Biihp-^y c*[ Lhe tkvu- m movl inKEaneei tl'Iicx on radio*- 
rrapine dia^nnsiN uf a il'-vicm: and llwn a blind hmp^,y nixing 
huipNy fnrL'cpK m l a >u m 1 1 jiuuirLsI Lhe rudiugraph. 1 1 L some 
ciL^i, Lhe biupiv may be luleil Umiil lllc rlLiiLOM.Mjpe IO 

guiik’ |ha biuphy fo#eep^ Biopsy of intlumed Lurhinatcs 
bleeds profusetv, ajid the pharynx musL he pldced. 
1.-tiudly pressure over the cx Lenia I iultcs Hauffldent hoarrert 
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hluL'ding. hut in severe cases, udrcnnlinc Ji lured to 1: 100 AGO 
rrtiy be sprayed up the nun In iivsbl vasoconsiriction of 
superficial uwsela, Successful biopsy of tu&u! tvriwnira often 
results in Id tie haemofitagf. 

Rhinotomy Occasionally, ii is necessary in open the 

Ttasal cavity to take biopsies* ran pvt- foreign bodies or «■ 
mmi- a benign tumour. This is done via an incision on the 
bridge of live nose and I he nasal Cavity Accessed through 
ihe ikji-.ntl hmiL-T. Pofft-operalivc ewnplicukiris can indude 
emphysema of the he,id and neck due in air leaking out 
i hniueh I hi: ffainotoniy incision, 

Nasal aspergillosis This» a fungal infection of the 

nasal cavity usually seen in. ymm^tf ddliowptalk: breeds of 
dog, It causes a purulent nasal discharge and often e-ause* 
epfctaxi*. which can be very severe™ Diagnosis is made 
sometimes on biopsy or rhinoscopy r bus it irs more usually 
diaarvosed with a hlnurf icvi for iJie aspergillus antibodies. 
Treaimcnl usually involves flushing the juisal easily with 
an antifungal via lubes nnplantLT.1 in through live frontal 
sinus. The Hushing has io bt clone conscious so that there 
is no risk of the dog aspirating the drug into the lungs. 

Nasal neoplasia Nasal i amours lend to ilTccS older 
dob'eraphaiic dog- and are most often cam nomas. In the 
cal, the Siamese may If now at risk and udenocmcinunia 
is fte moil oommoii diagnosis. but lymphoma is also wen, 
The diagn^^s is im^lIl- by radiography und biopsy ol the 
uhnomsiil ration hkb on the radiograph Surgical treal- 
rruent is noL usually an option, and nasal Lumwurs are Itts- 
lulI with a course of radiotherapy. 

Stenotic cares (BAOS) Bradiyctphitlic airway ob- 

siruCEwn syndrome (BAOS) is a syndrome alTectirag bra- 
diyeephaBc breeds with deformed airways, rtMilling in 
dJIRpiliy breathing. The commonest hraeds affected are 
the Bulldogs. Pekingese and Fugs: orasionulljf Pursian 
l-jis nay he affected, The animal proem* wiih noisy 
breathing which results fmm a LOTnbinaiisjn of obstruc- 
t ions to the upper airway; 

* Stenotic nates. 

* Overlong tofl palate 

* Tonsillar hypertruphy- 

* Pharyngeal hypertrophy. 

Some of th«e cUw Rfiay also have collapsed larynx and a 

narrow tfachca. 

Severely iilfevicd uninsata may have exercise intolerance 
ami of cyanosis and syncope. Auinmdt may presen I 

as an enfct.TL.L-iK;y in hoL weather v,hen Lhcy may be sallenng 
from heat sLnike, dehydration. cyanosis and severe stress 
Nursmg requires oxygen iappk'mentation. coaling, wdiilion 
and if uxaflaiy an eimTgency Lr:ichcoslomv, 

Surgical i realmenL depends on the nn^l severely jitfeL-ied 
pan of [he airway, the sLen*^k mires can be widened nod ihu 
tojisih and pan of the soft palate resected to improve upper 
airway How-, 


Laryngeal surgery 

Surgery uu Lhc larynx is a complex procedure and cats 
potentially result in severe difficulty during recovery slue 
to m iiCiinii I sw irll isi l'. The animal must be closely observed 
for stun* of respirator y disUess and facilities ■vailablt for 
oxygen suppleirtciLLaiion: w emergency trachmEotny if 
necesviry. 

Laryngeal paralysis This cy pic ally occurs in the 
older medium-sired luted * Lrf dug. It h rarely seen in the 
cat. The disease resulLs from paralysis of the rccurreiiE lar¬ 
yngeal nerve which I ben menus i.hai 111* dog cannot abduct 
its uytcind e-ariilajges 10 open the airway on inspiration. 
T\w clinical hjjh ihjjl- fn?m mereu.soil noi^e on breathing 
when HKitod. puni mg nr exercising, to cyanosis and col- 
ln-pic, Thee dugs often prcjrfint. in Ihe summer when they 
?re paining more to lose heat and the paralysed larynx he- 
C^dWt MdtffMStous and sViOllcn. thereby further reducing 
4iirlkiw, They may cuLlupsc and be broagJil into the prav- 

iice cy;imiEK: and struggling to brcolhc. In hoL weather 

ihcy maj aho have hnuE stroke. 

In .m acute siiuuiiun. iIlc anirrwiJ may have in he iimies* 
ihetised so that the airway can be inlubatcd und oxygen 
jidrmnisiered. PniYt to recovery, the appropriate surgery is 
to- ‘■(iie hack" ihe acylanoid cartilage so (hat it no longer 



be nueessiiry to place a Lracheoslomy tube to bypass lihe 
bnyriji and allow- chfidog to breathe until surgery is possible- 
Sonne breeds of dog are predisposed to laryngeal collap^ 
which bs noL aitieuahle is? laryngeal tieback and is trailed 
wiih a permanent irachcv>stoiny. The diagnosis ns made on 
larynguscupy„ These dogs sometimes respond to iv^ght Um 
and medical nia a.igcmenl. 

Laryngeal tumours These are: rare, but also cause 

t expiratory obxlru^liisn, Compleic rcHceti gmi ol Ihe larynx 
is not very successful and untett the Luenuur is iKiuhivt to 
chemotherapy,, ihcre vt linie LreaijneuL possible. 

Trachea 

The trachea '* a ngid can ilfifliacius strujcture Lhal prevents 

collapse erf ilk; jic'Wjv wlkrn ihe animal ereatex negative 

■ ■ ■ 

prcssuiL' on la^pisuLn.uL. 

Collapsing trachea fhb is s-nosi oi'el-jl seen in toy 

or minmlure breeds of dog. IftOTE oiiiahly the Yorkshire 
Terris.. TJw irachcal rings are iwt rigid and when the d-og 
is cxcitoJ or csifrosiric 1 , che trachea llaiiehs and causes a 
hareh bunking Cntigle St^rtly alTeetcd dugs may become 
cyiinutK darins LroughriLL 1 cpisLKlcv or even syiusppaL Some 

dcMis TCspcmd lo :iillIil;lI nLaiuiujrtlleiil <A v, tmghL loM. al’itL- 

irdla mrniilones, ail III il-.sivus anti uu- liI a barneys l aLl’ifJ 
limn a cellar. Dugs ilkai are severely atzcvLL'd may require 
surgery lo plaee fines around the oulsidc of the trachea lo 
pTuvidt' a rigid supporL lor the airway. There are other 
techniques ihaL place the supp^Ml on the inside of the tra¬ 
chea. The surgery is very complex und the pool-operative 
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P^riad v-i-rv miy .is Uis? surgery turs make the tracheal irri¬ 
tation w-eurae. 

^VUtalfcWl £>/ /fie ItSCilW Typically ilui is scm in 

iIul- cal. j(Lt a fund traffic accident. The trachea is turn 
jpiici usually quite distal w ithin (he thorax. The cat nuy 
initially appear norm id. Hut becomes Uichypnoac over iJui 
fltsi few day* after the accident arid may develop ejuphy* 
sefflin aver list: nuvk and shoulders. Surpcal repair is urggiu 
and involves a chmeofomy Ip reniruKtuiUHe the ecicta of 
the tracheal, The surujerv is ledinicilly diflicuEL and die 
anaevils^tie cnmpLiracwl b y the fact that ihe cal requires: 
ll'J J \ dLining ihe sutjery through a sterile endtoEFavheal 
lube pfaccil by lHb MiTpsm through the incision into the 
distal Lnadh^i. IfasL^operaliucly,. a chest drain is placed to 
monitor fnr pfirtmethoniJi and the cal is efcraly nioni- 
fannl for sijjm of leakage from the una-Mamosis. 

TrBGh&OSt&Frty I hi^ may foe temporary w penma- 
nent. It may he used for (uhttmurtration of iinuestlwlk 
gases during; oral surgery Or as a means of bypassing an 
obstructed upper airway, Mod often it is used as a life- 
saving procedure in an emergency situation to bypass an 
nJwirurtfid upper ufwiy, 


EMERGENCY TRACHEOSTOMY 

Procedure 

(1) Make sure that the oxygen delivery tube will fit 
the tracheostomy lube. 

(2} Clip and surgically prepore Ihe ventral aspect oi 
the rved-L 

(31 Have a siarite surgical kifi ready, together with 
the appropriate-sized tracheostomy tube, end 
suture material lo open up the tracheal indston, 
(41 Suction may be necessary for ihe tower airway, 
(51 Prepare far past-operative monitoring. 

Management of a tracheostomy lube 

(1) Conslainl monitoring for at least tbe first 12-24 
hours. 

{2) Regular Suction of the Iracheoslomy tube ev"ery 
hour, 

(3) Humidity the liacfiM by in slicing 5-10 ml sterile 
salvia info lha tube ovary hour, 

(4) Change Ite Ifiachwatoiriy tube lor a fresh sterile 
one every 2~S hours depending on the quantity 
a! exudato. 

Emergency airway 

if an animal is very close to death and Ihe materials 
are nel immediately available, oxygen can be 
administered via a wide-gaug© hypodermic needle or 
catheter pushed quickly If' rough the ventral midtene 
ol ihe neck between ihe tracheal rings This can then 
be used to administer oxygen via a narrow tube or 
umnary catheter 


L siiiilly ilic airway is hoc ciMnpk'iely hUscked -ind admin- 
isLraiiun of oxygen with a face made provides Komc relief 
white ihe animal is prepared for wa-thL-iwiinny. However, 
where ihe animal is unconscious or usvcttly cyanotic* die 
veterinary nurse should, be prepared in perform the im- 
dtensiomy using only local anai-^i belie or no anaesthetic 
and ran surgical preparation if ihe animal iv likely to die 
wiih any delay. EF airway obsiruLiioii is armeipiiied,. lor 
example idler surgery on the upper airway. the ventral 
ajifKt-c nf ihe netk may be prepared m readiness Inr m 
enm^sney tradiewtomy- 

Foreign body/neoplasia Raniy :ila .;num;d prv- 

urikLs with tTbsflTuclion of the trachea. If this is a fnrtijgn 
bndy, it nwrv be removed under anaesthesia using ernlo- 
acopie forceps, Small tumours can be removed by reswlinn 
ol 1 viMinp of Ihe tracheal rings and re-anasLinncKing ihe 


Lungs 

Principles of thoracotomy 1 The ihom can be ^ 

pzuiLehed hv either enleiing the cavity between Lhu ribs 
I Lateral cw intL-rm^ji Hnpinhwiyji or by splitting the ster¬ 
num and .approaching ihe thorax from the ventral aspect 
(sheml Ebaracofrimj or iiiL'inoinnty). If more access is re¬ 
quired. a rib ean foe rmtuLied. 

The intercostal ihoraLoiiiriiy is ihe OnmmtniesL approach 
and allow s the surgeon access; fa ihe lungs, heart,, oesopha¬ 
gus and ptoural cavity on one side only. I he nd^mlAge of ji 
sternotomy is that both sidca of Lboehasi ean he expl&rtdl at 
ihe same procedure. Slernidonny In brae cUigs raquims ihe 
facilities to smvi through the sternum.. During ibu tlhirjLxit- 
t^my. ihe animal must lx' oei IPFV CTHirinuniLsIy, and it 
should he monitored for heal loss and dehydriiiicMi. 

I stowing thoracotomy, great care in taken to cUmc ihe 
incision with in airtight seal. A eheil drain is used to renwii* 
jhe pleural air during closure and also ps^-opcraLi-vuly m 
mumLuT jnr or fluid leaks within che chest. A ateile diain is 
placed Lhiniigh a sfem lunnel between the ribs and the other 
end is Linked Ilh a water htjI which ii|lnw % continual uspira- 
lion of ait cur ii may be occluded and drained inlermittenJIly 
(sec b Dlailhs > . ahne). 

Analgesia is very imporfoni after thoracotomy., and U is 

impel lam LO Liruc d-ugs up aibd mm i ng, arnund 41 s soon 
as possible Ln reduce the ride nf thriMnlHwinhulisim 

Lung kyty&Cf&fYiy Lung iiTU nemovtKl VI4J an IH- 
tereosLal duffaooinmy av lHls gives Lhe hesi ;»tvess to the 
arteries, veins and bronchus. I lie vussels ;im3 hmnehus 
may be ligated and overseen niaiunally Lir a lung lohect - 1 
omy stapling device can be used Id perform the preyed un? 
in one step. Alter the lung lobe lias been renvoved, the 
bronchus is checked for air leaks by hi ling the diesl with 
warm Mcnle siilinc, inflating the lung*, and looking for 

hghfoLs. 
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PyQtt}Qf£LX This is an in totem of the pleura in ttic 
duradc cavity. It is commonly sod in cals probably sco 
ondury to cal bitch and dogs, probably due in rntgratinji 
grass wed*. The animal premia with diflkuSty bmcii-thing 
due to large volume! of pus in the (horack avily. Mostly 
lltcse are created by placing thoracic drains in tx»ih sides 
of the clb-csL and draining and luvagmg the chess twice 
daily with jteite fluids and antibiotics. Perms Dent cases 
may require a UurHOtomy to open up the chest cavity 
and deb ride infected tissue or look for the foreign foody. 

Cardiovascular system 
Heart 

Persistent ductus arteriosus (PDA) This occurs 

vv hen the due Bun aitcriusus fiifei to close at birth, and. 
blond bypasses the lungs and left side of Lhe heart, tra wi¬ 
ling iVnni (he pulmonary artery directly into she aorta. It 
creates a eharcffitoristic brut mumcir that should be easily 
defected as the fust vaccination check. If (he condition is 
left untreated., then the dog will eventually die from heart 
failure. The creMimii is surgery" via a left lateral thonaeoL- 
oniy lli lie off the PDA. 

Vascular ring anomaly Congenial defects of Uh 

hear i and greuL vessels wsineiimcN occur and resnls in en¬ 
trapment of the oesophagus between the ligumcntum artcr- 
UMUfn (the remnants of ihe dosed ductus arlenosum i and 
Lhe other vessels. The eammoual is a |»rrsi-.(™i right aor¬ 
tic- arch iPRAA} when lhe aorta is found on the light sick 
instead of the Jeft and the ductus crosses the oesophagus 
and makes a constriction that prevents the normal passage 
of I'ood on swallowing. The treutUKuB is ligation and se¬ 
paration of the ducLus from lhc surface of the oesophagus 
via a Lcll-sided ihonicotomy. 

Artems and veins 

Vascular access - 'cut-down ' Intravenous treat¬ 
ments are usually given via an intravenous catheter placed 
in the cephalic vein. However, in patients that are very 
collapsed, dehydrated or m severe shock it cm be very dif¬ 
ficult to identify the superficial veins in order to place the 
catheter. If it is noL possible to place a jugular catheter in¬ 
stead. u 'eul-down technique may be used to access a vein. 
The urea over tire vein is clipped 4ind prepared surgically 
and a huiTniqiiel placed above the vein to hem viabi¬ 
lity, An indsiom h. made dirtClly over ihe vein, mid careful 

div.sia.iiuu down ihrnugh [lie tissue phancs used Lu identify 
lhe vl’Sv. 1 !. lhe catheter is thcai placed fuuliriely, rlirdioct 
with hepann saliiLe and usually m lured in pines, lhc skin 
is then JU lured over lhc sni^ieyli site, and lhe WOtlltd 
dressetl.. 

Aortic inromboemboiism this is a st!i ii i ii v urner^ 

gentry condition, usually seen in lltc cal, when a him id dot 

lenilKilismt breaks off and iravcls down the aorta to block 


the tllLLC iLrlerics at the end of lhe aurta. J his- eurrtpk’tely 
hkseks the hlond iLmv Eli line nr hut h huldliiiiibs. I lhe hind 
limbs are cold, stiff, very painl uS snid Lhcrc is no palpable 
fcrmirul pulse, (kcavumally the cnndiliiin is responsive lo 
mocKicri] mu n;i gemcnL :md surgical rciuovui <>l the ihroio 
bcicnihiidnm has been reported, bul is nnly rarely *ibceesv 
ftlE. The dheue is usually seuondary In licazl disease aild 
the prognosis is poor. 

Emergency vessel occlusion vtwfa may be \u- 

Gentad or ruptured during lhe course of surgery or as a 
result of severe trauma. If (he even! occurs during surgery, 
small arHEfin \ < 2 mini and veins {< 4 mm! cm be scaled 
using dectrodialbenny, or may stop bleeding wilh a few 
minutes of direct pressure. Large vessels are la gated or 
double ligated, using absorbable synihetk suture material 
with good knot security. There are aL» commercial staples 
available to seal arteries aiul veins during uirgtiy. 

Traumatic huemoji hage may have Lo be stemmed prior to 
identifying the specific vessel. If die bleeding is ekaiiy arter¬ 
ial tpum ping k surgical exploraliixh and ligation of the a rtery 
u a priority. However. Ihe bleeding may he profuse and 
non-speeilk. JniLiaLly -direel hukd-hdd pressure on ihe 
wound using a sterile paek of absorbent material may be 
sufik-ient to slow the bleeding. If the Heeding continue-* to 
be profuse-, oilier options are a tourniquet above die site of 
bleeding uu a 1 inih. appliCatHin Ol a very heavily p^dtL-d 

bandage or immediate surgical exploration under anaesthe¬ 
sia, It is very important to time Lhe duration of a tonmiquei 
(o proven! ischaemic necrosis and also important to remove 
the bandage as soon as possible, otherwise high pressures 
underneath Lhe bandage may result in Lhe same effect. 
Weighing the milerifll used to absorb the blood before 
and after use will help to estimate blood loss. 

Major arteries may be repaired if necessary and blood 
flow can be temporarily stopped during five repair using 
bulldog clips or a Rflimtl tuuc ligiKl Very line gauge poly¬ 
propylene suture material is usually used to repair arleries or 
veins, as it causes very liLtle tissue reaction. 

Endocrine system 

Thyroid 

ThyrOideCtomy - dog In Lhe do* ihyradcOxjniy is 
usuullv earned cul -iis Insilinefit for thyroid t and noma. 
Smull tumours may be easy to remove, but they cun be 

very vaaclikf and Okay he at Lad ill! Co vil.il Mriii-I urfv m 

the neck. 

Thyroidectomy - cat Hj ymfcjiu ittM is a com¬ 
mon eOndiliM of lhe older cut due to a thyroid adenoma 
(a benign lumour) which accretes ch» thyroid hormone 
It resulN ivpivafly in Testlessness. weight loss, polyphagia 
and ludlyOirdia, feme tuts may abo havie concurrent 
kulney disease and- heart failure. The thyroid gUmd may 
he palpated m ihe neck, nr it may be dmgnosed from a 
Wood SMTlpfe. Inilially, the cal usually stabilised using 
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iHl” shunt i* tied off with silk via <\ laparotomy, in eilHrtr mk 
nr mom surgical procedure*. Some referral centres uk CM* 
*trteifccT devices no slowly oeelude the shunt to allow lh<? liver 
more limy it* adapt lu l ti lt bcKflud blood flm v. PoM-opera¬ 
tive tomplicslniJi* indud* abdominal pain. hypoglycaemiu. 
diarrhoea. vcsmiting, hygHdW^M^ri, hyjfiotiwnfiia., prolonged 
recovery lime due in pcw>r mLijholmri of uooesLheiie drug*. 
seizure* and iih«t 


C^Di'ec-ysrectomy 

Cholangitis or chaMecy^tiUMinlwtinn or iiuftammaclj&ii of the 
biliary dlifts and gall bladder), dhrildi i hltwli (stores in the 
gull bladder) nuiy be irailed by rdtiOvyil of Iht gull bladder. 
The surgery is earned on I (hmujih i> erauiul midLix: lfl.pJ.r- 
olomy and live gall bliidder lijjated and WrtOVftd- Tb# bile 
conrinues to drain into Uk ■dMCKlem.im through the bile duct 
and the only difference is Ihal it dees noi Mlkd jfl il ui gull 
bladder beiwevn meals. Post-opera lively I be ammii! should, 
be neared with antibiotic bill abdamitia! draans are nen 
necessary. 


Spimn 

The spleen is a large vbbguIbj orga n in the abdomen «n the 
left side nnt to the Etomuh Although in human*, n-mosaB 
of the spleen can result in the d£v<*U>prn^nt ol' *eplie:>enim, 
this ha* noi been reported in dogs and cat* md tolal *pte* 
ncciomy is not usually assrotialcd with any tong-lcrffl 
problems. 


$pl&n&clQmy 

The indication* lor removal of the spleen include neoplasia., 
splenic torsion, trauma and haemorrhage. I l-iiemangio- 
saremna is the most common primary tumour of the spleen 
and s^me liunoiirs will be iugUeIbsb From elsewhere, 
However, up ro half ol' splenic tumours may be benign or 
even just ha cm a tom a*, so spkneclomy can carry a guod 
prognosis. 

SornerLines paskms present with acute haemorrhage from 
the spken and spkneelomy is peiibrmed as in emergency 
procedure. More often. the bleeding is intermittent and die 
spleen is removed is an dffibvc procedure to prevent a hue- 
murr Iuil'u: ctini*. IF llic humluTrliiige h:ii Itecn severe, l be 
;mimul mil y require ;i bfood IrafiNfusiOn prior Elk Surgery, 
and if the luieinorrhauv is due TO trauma and w*I iLCupla-tsa, 
an hliIikI ransriHMMi of bluuJ .tan he ca ined Out. \ I the licile 
uf' tli c liipiiTCKioiihy, the hUmd is suctioned via sierde appa¬ 
ratus out of the abdomen, nixed with ilie appropriate 
volume of anticoagulant. Attend and transfused into a per¬ 
ipheral vein, inhere is any likelihood of neoplastic disease, 
auflotransfusion should noi be carried out. 

The most common posl-operative complication is hae¬ 
morrhage as a rcsulL of displacement of a ligature in the 


abdomen. The patient needs to be closely monitored for 
signs of intra-abdom inal bleeding. 


Urinary tract 

AU Mirgery on Che urinary itil-ll runs Lhe potential risk of 
acute reniil failure if kidney luhLliuvi is afTeeiedl and urine 

production suipN I-opera lively. Urine production should 
he maintained ui u minimum of 1 ml kg hoar using intrave¬ 
nous Ihiiil therapy during iiie |MM|.-flperatjfvt period. Urine 
needs to be cribcled mid measured in order eakuLaie 
these figures, and diurfliCS Or other iramn^nis siveri if 
urine oulput is inadcqiuiie. Hlood Simple* van also be ana¬ 
lysed for urea, cmtJiube iiod ekcutslyie (poiwiwn) kvels 
which also indkute rannt fund ion, 


Kidney 

The kidneys iire retrupprit-mneiil. which mean* ilnu ihey lx: 

outside the peritanciiJ avity of the abdomen ■ They rectivt 
25% of total cuittiuc on I put and are one of the vital iirgan* 
of lhe body. Surgical handling or Uiiumii ih^n might disrapt 
the blood supply or cause the artery to spasm COuld poien- 
tuflly be life threatening. 

Umteronephrsciomy a kidney may Ik femoved d 

there is revere (muma. nwpliiMa. lyrtnirrephi^lH (CnlargM- 
inflit of the kidney serandiiry to back pressure fran ihe 

bladder| B or severe pAeliHuqilhriiis ^mkx.'LHinl 11 is L--b»enlial 

to be sure that ihe other kidney i* functioning nonmlly 
prior to Ihis procedure, othenvrte the ammuJ may go pntd 
renal failure poal-opcfatively, The kidney is removed to¬ 
gether wilh its ureler which is traced all the way down io 
ihe bladder and the arlcrie* and vents ligated, Post- 
opcralivcly. intravenous fluids should be maintained until 
normal urine Sow has been monitored and recorded- 

NephfQtOmy Cakuli can occasioniilly fwm in the 
kidney. There are very painful and result in severe second¬ 
ary infections oF the kidney which moy cause permunent 
damage. They are removed by a nephTotomy into Lhe rc- 
mil pel™ when the calculus is removed and the incision 
repaired. Post-operative intravenous fluid therapy is im- 
portMit l o ensure good urine producltotL iintf ck*se moni¬ 
toring uf blood urea ami crealiaiiiL" lo check fOf evidence 
of urine leakauL*. 

f?G/T3/ biopsy The kidney l-jii be biKKpMLal, baL litis IN 
only done after extensive investigation oF Ihe renal 
as ii carried, considerable risk* of haejncwiisage :md damage 
ic iL'livi J function. Ideally, lIil- huip^y is iiakirii Through a 
surgical incision, but sometime* ii is done pereutanHiuly 
using a Trv-Cal iwedk with uhcuonnd guidance. Pc^i- 
opefativdy, pressure is used Lo stop bleeding and urine 
output monUorcd wiLh intravenous fluids and mmalvsis. 
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■ A lemma n bcnijpi tumour of glandular tiflEuc-., muy be 
qikiu cuvmnnn in alder dog* (c.|. 4iTi-ii3 adenoma k 

Malignant tumours rmi) gran quickly or My. They 
miiy tKM have a definite carpcuBe and may be closely attached 
m nviji'hhniiTing Ensue Some mulignunt timwuis will spread 
imL-ijjsiasist'i very readily to other orpins a-udi m the lungs, 
liver, spleen and tames. McCftAanE may occur via various 
rduws; 


■ In the circulation after invasion of blood vasels. 

* ]n the lymphatic system to ihe draining lymph node and 
beyond, 

* By direct contact of tumour cells with neighbouring 
organs by direct invasion (MOteKiofrt or by m foliation 
of lumour cells into n cavity socti as ihe abdomen itfaih- 

plantiilmnl. 

MaJipttJll tumour* ary abo dawifiedl accordtng to the tissue 
Irrtm whtch I hey arise; 

* Qrcimmfl is a malignant lumour urising from epithelial 

cells; 


* Squamous cell carcinoma arises from squamous 
epithelium such as the oral cavity, 

* Trarwtkmal cell Eitckma arises from Ok transi¬ 
tional epithelium characteristic of Lhc Madder 
epithelium, 

* Adcrioearciimma is a rnaligninl tumour of gland a- 
Eiir tissue in cprtbtlin, 

■ Sucni is a malignant tumour arising Iran mesenchy¬ 
mal IbflH (mainly connective tissues); 

■ LyiflhMirconia is a tumour of the lymphoid tis¬ 
sues, common in dogs,, and may he seen in uhku- 
tion with feline leukaemia virus in cuts. 

* Fibrosarcoma arises from libroblaslBt and may be 
found in any connective i issue, 

* Otfconrcwin is a malignant lumnui oIcKJe^hliisLs 
and is IHUfdly in the limb boKS. IjL the doe. I Iky 
are eonnnOilly I mind in tbe disLiil r jdius or ulna, 
preixhnal! huenefus. disLal femur or proximal tibia. 

When the tumour is examined hUiHpjlhnlogieatlv. it cun 
he; further greeted to determine its, degree of malignancy by 
queuing iis rjte of frfobftrackiri and degree of d iffertntia- 
Inm of the cells. 


Preparation for oncologic surgefy 

Marty forms of neoplasia are amenable to surgery: Iwwmr, 
in u? plan treatment and advise the owhcr P ft specific 
diagmisis rtf the iypt rtf tumour is lucraaEy. This entails 
liking a biiijMi from il^c tumour :ind submitting il for his- 
topuLhcdogy. Benign lununire may be completely cured by 
rxcUkriial ntrgtry and there are a number of IreaEmtnls 
available for naaiignanc tumours that uill extend the litepun 
of die aiiinial *kik maintaining its quality of life. 


Muny animals are older anil will! require wim^sii ca¬ 
rton to establish whether there is evidence nf nther d tare sc 
before Ihe surgery is Lurried out- Ihe sing ji|sn should be 
radiographed Of SH.-1 ii ih:d In l'IlolIl wh#|h$T lhc rH'nplaMa thus 
spread to oLhcf sites. Finally, many puilienK may b? 
eachcXLs:. muilntfUInhcd Or suff lt ni v frnrn |i.ir:m>.>:igikisf:k' ilis*- 

case that makes them increased surgie^l risks. Atie-mion to 
nulriLion. planning for povi-vurgicul can and nursing is 
imporlanl for successful oneologie sargery. 

All anuiluls should have j rigliE uiLd left kilcnd ehczsl X- 
ray taken to check for dhUbvi. 



JC 



Tumours can cflUft Mlttr signs of iHncra a purl fran the 
physical eflfcLls ut the mass Llsdf Smnir I amours seere'Ee 
hioluyiculh, flCllv# Iwrmottl lhal. may cause generalised 
iHin-spcL-ifie ilFheallh, nr I lacy may dine welUddined syn- 
drxyina of dLicasc, SnribcLnnes tlu. 1 pamnHphistk syndrume 
is more 9 jiluLl'Iv life EhreaLenmg Elian ihe lumour ilsdf 
Su-anc examples included 


* Anal adeiu^arLinutna and lyniphusan.'ouiii can cause 
kHpiTtukaL'mia v,hiLh pluses po4ydyptiai. pnlynnii imd 
renal failure. 

* liiMilbonWA veeruEe aclive in iu Ii la uhich causo episndes 

of acute It h |H^;lyeaie«iiia. 

* Masl-odl tumours can sl-ltl-El- hisLiiilOrte causing eeneriil- 

ised or leteal acute inflanmalary responses. 

* Thyroid idmonua vecrctc excess thyroxine^ causing 
Luch>curdij. weight Losd and hypcraedvLty. 


Tumours l-.iii also cause py fexius. eaeli-. via and generalised 

fK-n.ii muritson due to oEliei subsEanees released into Ok 
eirculation. 



There are dilTerunt ways uf urtunrang i issue for diagncMlk 
purposes: 


* Hm ihvilk uspfruie blufKy - this- u the comfnoimt nrvd 
m<rit aseful rneth^kl of diagnosis of tumours, ft is also 
used to assess draining Lymph flcxlcs for t\ idenoc of 
metastasis. A line gauge hypodernik needle is inwrled 
into the tumour to aspirate u few cells for cyEological 
uulysii The skin is clipped and surgically prepared in 
a small patch immediately overlying the lumour, The 
tumour is then hied in one hand and ihe other hand 
□wd to introduce the needle into the centre of the 
tumour. Sometimes ultrowuiid luidance is. u»d to direct 

iHcdkfi inlo iiUru-abdofnimil or mira-ihurucic lumnuTs. 
The need le is Ebcn nsh reeled in suvuiul direLlioiks LO 
obtain comofcdli. and wUhdrawrt- An ;iir -filled ayringp 
is then alluehixL EO Lhe iiltlIIl 1 and Ike OlQIflVti of ihe 
needle hLmn OHIO u dcaiL glass slide. The-cells are I ben 

jienili spread into a siilcii i and air dried lor cytology. 
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REDUCING RISK OF INFECTION 

During surgery. the ri&ks of infodion caul bo redtoed 

by other mum too: 

* Thorough lavage of contaminated tissue using 
sterile lluids, 

* The susgoofi may ehange gloves & ro-soub ciflor 
handling iniecLed g* contaminated tissue prior to 
closing Ihe unallected tissue.. 

* The mslruments may bo changed for In&sh stonte 
instruments. 

* Suluiro manorial should bo discarded ri used in 
eonaamiriaiod ureas and fresh material supplied 
for closure of dean areas. 

* The draper may he covered with fresh sterile 
drapes pnor to closure. 

These techniques are commonly used after surgery 

on the gastrointestinal iraef. 


The eye 

Ophthalmic surgery is one ol' the most metkukius areas of 
sm-aU iiriiTnal surgery. where preparation, technique md 
ptrai-fisp^r^iiiiiHf avt cam Jwivt- u-n enormous impact on ou.L- 
cw»eu (teiterai iiTcatssUtevui i* required lor nil hut the must 
miliar |>TLH_*oilur | L , s. Special ifwid iiivlrijmL'ffil:^ Ibenln? cquip- 
iillti! arid luciliCics lor liiiiun itfiL.~ b jliLiii m;iy hr neu^s;iry IVit 
some u|>I ll h llI ii )%c surgery. 


General principles and preparation for eye 
surgery* 

Tlifcoajuiufmluc is lilk-d with a gd m lubricant. Mid i Il-j lur 
i* dipped wry caJCfully from u mii_uJI afsa surmundang Eire 
eye. The first stage is to ctean jaxoasconiamdiuikin cm ^viudaie 
off ibe eye and eyelids using gnu/e swabs soaked in sterile 
satine. Sic in preparation is Ihen cornpleifitL tiling diluted povb 
dune iodine solution (note thill surgical scrub solutions are 
tm used in eye preparation> in prcferanee 10 cMorhesJiJiiie 
solution, The corneal and conjunctival surface* should then 


Table 19.7 Surgpcal prOtieduras and risks of 

infection 

ClaiHilIcntlun q.1 rlska 

Ex#mpl€$ Gt •>i/uj-* 0 »l procedures 

1 Dean Surgery 

HoalEnng; iincDirpkiuartiHd hemmg 

II Clean (carTtamrmtad 
surgery 

Lung loijeFlijmy; gusvotamy; 
twChmftmf 

III CwilfliTiinatKl surgery 

Aadain hul surgery where Ihe g.il 
CCfltontS siall&J 1 aeddentsty. hi 
Surgery; wounds le^s Ihun 4- hairs 
OM; tCriror bawel surgery 

IV Ir^ectwS surgery 

Aural sungmy; ah«£ure«i5; ^ci 
wocMids; rcmowiJ U imrcjhc 

IlSSLHl 


be irrigated with sterile tHbnocd sail sol utions or sal ine and a 
drop of broad-Bpectnmi antibiotic solution may be instilled 
onto the surface prior to surgery. Alcohol solutions. should 
no I k used near Ihe eye suffice. During surgery'. LamLulbc " 
(ADcrgan) may be used lo keep the eye lubricated while tins 
eyelids are held open for Lht* surgery. 

Post-operatively, Ibe eye is usually protected using an 
Elizabethan collar * and sometimes il is noixiavy In bandage 
ihe from paws. Bandages are difficult to keep secure over I he 
eye and limit podi-operaliw monitoring and treuUttHvH 
Hnftsnuniiti<Mi of the eye in the post-operative phase is 
often detrimental., particularly where specialist surgery has 
been performed on structures. within the eye. In this regard, 
ocufair surgery is unusual us corticosteroids- may be used in 
ibe post-opera I ire phase lo reduce inflammation despite tbc 
delay in wound healing. PosC-opcraJtiw treatments may 
include topical ointments, or drops for administration of 
antibiotics. Meroids or cydopkgics (reduce pupil spasm l 
In general, ointments can be applied less frequently ilian 
drops and may be ea-skr Tor the owner to administer„ 

Analgesia is important and will make administraikiri of 
treatments euster. Owners may need special advicc and 
instruction on how lo -administer trealVDnit& safely. 

Surgical conditions of the cornea and 
conjunctiva 

Conjunctivitis Hwb - O.Sw > Has is inflammation of 
■tie conjunctival mymhnine dlarugterised by reddening 
id' the eonjwiKirvar Usually the Animal aba shows in- 
crtiHnl tear production and overflow (epiphora). If the eye 
h very sore. the animal may hold the eyelids closed and he 
wry rehukOunl to allow esuntination of che eye t; hluplkanrv- 
pu*mh 1 1 ■■■ mft a ^urgKiil dise;i-e in it- own right, foul is 
uriisn ii symptom of oik-r conditions, in the eye. In eats, 
and ruhhtK it on be a primary inflection. 

Keratitis and ulceration KltiiIiIis is ITifliimniilliHl 

of the cornua, which, ntay he a&cofta panted hy ukcrution. 
The inAflioed cornea has a ckhudy appeanijt^! lI i»‘ io ihe 
L>edeii'ia. Using; ihc dye llunins-st iii m the eye nllowi ulcera¬ 
tion tLi he vuittlwd. awl is irepurtoill in diagnosis and 

monitoring of the healing of Ihu ulcer. Where ointments 
containing e-orlkosterolds are lo k- h.sulI iu irciii I lie keni- 
Lilis Lt h es.Lremely imponuari to ensure iluii Lhen: is no al- 
ccratiofi presem as lltg eoriidMerorid will prevent die ulcer 
from healing. 

Ulcers may be secondary to peratrackm uf ihe eonjnne- 
ijvtL hy a foreign body or due to keraLiiis or espusnre of ilvj 
surface of Ihe eye ^nd dning out of the LonjuriLiiVii. Severe 
ulcers may cuu-re erosion of ihe cornea ami ulti iriaiL-ly result 
in reiplure of ibe eye. 

Uleers ^irv Heated using techniques to proLeet ihe surface 
of I he eye while the ulcer heals by second inimLicjf*. Small 
uluers may he treniled ^ith re mow] of che anlLiaiang cause 
and antihuMjc nnUiiflvt. Large ulcers may require iurgigg| 
iTUiitmenl. Tnidilianally*. the third eyelid used to Ith: suliiriat 
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ucrow the Fiont of the ey< Lu enver iht ulcer However, 
newer techniques such a&cultyUACtml fl*|w and cewat con¬ 
tact fcnro provide halter vi imi1is;li iH>ia mi the uIlvi ip moni¬ 
tor healing and m-iike il curie r Co apply treatments. 

KerntUls on also be caused by ihe hutillalPOri of iiriiani 


chemicals onto the surlhc? of the eye. Thin may be aockkn- 
tal, maJfcimH or iatrojmic, and requires pwtpwJ' W r 
jwfflr to prevent permanent Martini to the cortwa. The cy* 
should be imputed with copious amtum-l* of WAWF Of ritrile 
saline to wash as much of the chemical out as pcvsi hL-. t hir 
eye should then he closely monitored- for ukrrtViofl ami 
t mated a pprop ria be liy. 


Foreign hpdi&S Presentation with acute severe con¬ 
junctivitis may iiwjieaie the p«MDct of a forogn body such 
ji\ ;l «ed trapped behind LIk eyelids. Careful curmtu.- 
eion of th? inner surface* of borh eyelids jnd. ihe third eydld 
j§ liveir *tv in bdeniify and remove ibe foreign iifeiiIcriiil. In 
calm utirmdh. 0 nu>y b? possible to do this after application 
of Ired anaesthetic drops, buL many animal* will require 
sedation or pcflcrul anaesthesia, u* IL can be very painful. 
A1'Lvr removal- thv eye should he checked for ukcratiem. 


Surgical conditions of (he eyelids 

EfltfOpktft This is inversion of Ihc eyelid margin such 
that dw eyeSfljIiea rub on ihe cornea. Thrrre b often sec¬ 
ondary uinjunciiviiis and kxniiliiL EnLropion is treated by 
MirfCry in fttUffi the eyelid margin Lo its normal petition. 

Ectropion This is aversion of the cycKd margin. In 

incut wt ectropion docs not require 4urjjpftti inierven- 
tjjQdi, hut in some dogs, it prevents normal lubrication of 
ihc v>v and gives rise to a chronic expnwr kvrndiii. Cer¬ 
tain breeds of dog may have both etircptom and -entropion 
at different points along the eyelid margin. 

DiStiedtasiS this is the moat common of a group of 
disorders tfijiTncwri«cl by abnormal growth off hairs at the 
eyelid mwrpvl 10 that the liair* rub Lhc surface of the coo 
Den, In many cum*, the hairs do not cause a clinical pro¬ 
blem,. hut m some easts, they cause a chronic keratitis 
requiring tre-aiiisem. There arc several surgical ivnEnmtN 
described to remove the off-ending hairs and ihc follicle 

penmiLnenily, 

TuFHOUfS Tumours cm the margin cf the eyelid are 
very common in older dogs, They l-jusv if citation by rub¬ 
bing on lhc surface of the t«W* ami sow are maligrunL 
They ate treated by esching a wedge uf the eyelid margin 
eoniarniiic Lhc i amour. 


Surgical conditions of (he globe 

Eyeball prolapse Complete prnlipw or the eyeball 
oui of its socket ipmpi™s of the e obe) can occur purlieu* 
larly in brochycephalic docs. First dd treoi/nent h wipi^r- 
tarn if there i* w he any chance of saving the cyt. The eye 


iniiM be kept moist using KY jelly (Johnson & Johnson} 
or Lflcrilubc 1 |Allergan.u supported by sterile aline 
soaked swabs. Drimiiivc surgery to replace the eye in (he 
socket must k- carried out as soon as possible. 

Lens luxation The lens is uuujJly held in place h\ li- 

g-iimunh behind Che pupil, but if Ll'iese fail, iL Ljal lLi.Val£ 

eilHct urtKi I he anterior eliaiiiber of Lhe eye Of Cftiutalljr. 
I his is usually a spootafiftMii l-jli often in Terrier breed*. 

hul can iilsn btf seen as a res all s - * I rt'amTlM. 11 requires 

v'mergewy Lrtatmtrtl to remove Uu leas as tt will lead to 

Lhe dcvekppmciiL of e laucuaila and blindness. 

Glaucoma Thh- an atilK elcvaLion in live piessure 

wilhin lhc eye which run result in jMrJHjlHvJtf MituinrMi 

within 24 Siour* if not l milled. Thdfe afe several ouibh ot 
ghhULCMnii. but i by cociuivonesL Mu uiitefior uvi'llk and lens 
luMlidn. The eye is ^.tjcirtcly puiafuL the «hn engorged 
and the pupil t$ hsimIIv ddatail. medical treat 

mcnl include^ iiniilama and iuImvecUMJis by pHl'c'LOniC lluids- 
imiiHnilnll tu try In draw lluid liuI Ol the eye. S-drgLcul 

treat men ts are available in speeiiiliai pcncfts. 

Cataracts a HtllWt is lhc npitci Gent kin Ilf the fibres- 
or captuLc of the Ion of the eyt„ ultbmely mulling in 

blindness. Tt should he disiin^uijuai from agping L-lkaagev 
in Lhc leva that rhiIi in ail uppwtflit blue adotu of the 

kns, Nil th-Mt Ihv minimal can sLtll sea thiuiljih. C uliifucLs 

may be a priimry difenM or smundiiry- lo oibcr conditions 
udi diabetes- mdlitw- I'huy may be left uiure-uLed or 
ihcy can N: wrpeefty TumLivyd by vpteiaJisi ophjihalmic 
surgeonSn ReinO^a! of the let** enables lhe animal to recog¬ 
nise phlccl* und penplc as llw lens is 001 us iil 

fixusing -ns 1 1 is im people. This restores quality of liFc lo 
Lhc older anim-iil. 

Ocular trauma The eye may be penetrated by for¬ 
eign bodice or liu^r-iiied by de.ws or teeth during fight* 
with Other journals. Ail lHchc eLmdilioilS may poLealliully 
result in Im nf ihc eye und should be c&umancd and trea¬ 
ted jis sin rJWTgprcy, 

Retina Most r-ctjn m| disc:i\es arc not amenable lo sur¬ 
gery. but the retina in- ah imp^KTUuU ^ll of disease in ihc 
eys (X pun iu-iLhir imporiimee arc a group of inherited dis¬ 
eases of lhc rgLiraii known ;is iirniifisdu’ relihal HtropIlV 
which ure n. to <weur in eurLaiit breeds. 


Skin 

Skin biopsy 

Skin hiopmus yrc indicated Tor dugfiosis or skin di*e^^ 
Mmimiil prepiiratinm of the skin surface should be per- 
fermed id order not Lo disrupi surface veils thjil may aid 
ihc piiibnUigisL in making-u diagnosis The simple is l*k«;n 
using either ^ skin fatapry gunvh or jusl with ji stnlpel blade. 
Several biopuic* should N taken from reprm*uiattve iin?s 
and the incisions dosed with simple iriwmipM miIuehl In 
severely discaflcd skin, there may be delayed wound healing. 
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Skin tumours 

Skin nauci should ideally be histologically idwliited prior 
(a removal. The best vray to identify the tumour is turn# » 
AnMKnfl( aspirate hiepy Surgery should he performed in 
I.he normal iiF^pck 9 wuy and lhc shin dored with MiFure*- It is 
importanl to he aware that some snwill sfctn LuntMT* may 
require tissue margins in rtrw ffinnuraiiw and therefore 
some fat and muscle may need to he removed along with 
the overlying akin. 

Surgical management of local pyoderma 

Kiime chrnnic ] 1.11:11 1 skin 1 ftfectirMld are 1 dated to long-term 
skin discare such as Jlopv (allergic skin disease^ and are then 
CX-acertailed by lhc animal* anaUimieaI skill folds. If the 

skin folds ;irL' mil due lo obesity, theiL iL may he uppiupiiaLc 

in rc ‘■axi the skm lulds in order h¥ prevent lltc recurrence of 
paimfW pyoderma, The cnmmnn esjmples an; vulval folds, 
rev, tad folcL ami lip Inkls. Certain breeds such as lhc 
hradiyeeplulivi and spaniels are more likely U> suffer from 
these emixtiliim^. IAiIkhIs with allergic skiiL disease are most 

likely 10 interfere llteit iiiiurc* as they are always itchy. 

Unne/faecal scalding and pressure sores 

RC5TJI3! bet! 1 tn mcnnlmen I p:i l ien Iare prune I<> sliding wi th 
Ufi IK.' OF feeees und It IS /ctAAhfV **f ttUr™TX n»rrji-vi.*c'jpr which 

then result* in the dmlopnaem nf prenure wres or 'ttald 4 
idcrniiti! rf) The ^in ind fiirmusi he kepi clwiii arid dry 4il all 
ti mes. In some cusps, this may involve revenl taith* per day or 
dipping away fur in enable Humors of the akin so that 91 tun 
be chevied sanly. Traditional tmtnacvrtr nre lo ptohrel the 
skin-with u ihinla^ofvaadiiieors-iinilirdl-lbiiwdmiriLsin 
that the urine does not irritate lire skin Kurftce. However, 

there do ntri alksw Ihe skm In bruathe aaid although they 
will prevent 1 he skin fnm bKOfftkltg wnrse, they will inU 
help treat any diurnal his, C nmnren.inl spriiy-*nn products 

W ■ ■ 

are available le g. Camnn l which provide u *emi- 
permeable membra ire under which the skin cam heal while si 
is protected Iron the unne fana, The sksn cun also he 
covered with sdf-adhesinscml^xmintife membranes 
hmnlim of pressure sores is much tudier than cure, 

EPnddcd bedding will help pres l'ilI the dcvuLopmunl of pres - 1 
sure pm ills in reeuEilhciLt. obese or bony pjiliMaiK, jind I hu 
use 11I 1 L N'cllied' nulemil lit mc-unl 3 m;iii.:e pads will help keep 
the akin dry. by wicUufi mo lira rc away from ilk: surface. 
Paralysed pattenls should be turned every 2 4 hours and all 
pressure points protected, Physiotherapy will help encou¬ 
rage the blood Ripply to the skin and reduce the ri^k. 


Anal sacs 


The anal sacs arc situated on either side of the anus and 
contain anal glands which produce a creamy coloured pan- 
gent exudate. The sacs are normally emptied on lop of the 
lucres at (he time of cadi defecation, and should not swell 


up or cause irritation. If anal sacs become impacted they lilli 
wiili llnid which then becomes secondarily infected, or they 
can eventually rupture and spill irrilant infected contents 
into the I issues around the ami*. Hue b often the care 
with, animals with chronic anal funini-ulinds Anal lunincu^ 
losis is a dee p -sealed infection with sinus tracts in the skin 
around the anus and under the mil, Ft is scry painful and 
usually associated with coLidv. dieLury intolerance and auto¬ 
immune disease. 

The classic clinical sign of anal gland im Lai ion is penip 
tent chewing at the rump or lail and or rubbing I he peri¬ 
neum on the ground, parckularly afler defecation. Anal 
gjmd disease may be secondary to a number of nan-surgical 
diseases such as flea allergic dermaLilis. atopy. ohe-iity or 
diarrhoea. In some eases. LL is necessary to remove ehront- 
c-jI ly diseased bin Li I Me* lo prevent recti rrenee of infection. 


Interdigital disease 

Iri^enliuiCibl disease nuiy Iv pari uf generatised skah Llisense, 
hul suine hreeds are jxiiiicularly prcdi^iscd In ^kvclop- 
anenl of inteTdigLt:il cysts nr mterdipilal foreign bMtitfS 
such a* prass $et&\ Dops with long fur between the l«3 
are paxlmihub’ at risk of grass reeds btotnfunp embedded 
in the Ihin intenligiBal. slnn 1 hix causes painful swdling>. OT 
abscesses., somclimes it is pussihlc Lu bderilify the end cd’ the 
grass seed in Lhc swctluig a ltd eL is TcMiuved wiLh lorLvps. 

However, if the seed lias migrated inter the leg, the sinus 
iruet must be surgically eM,pkwtd. Surgical CJspIdraliun is 
often easier it dune wiLh ii ttiLirniCfiieE on the 1 k| during 
the nirpcry. During: ibe summer and autumn months, own¬ 
ers should he advised Lo check between and under the toes 
daily, nr else keep the lur irntuned very short 


Aural surgery 


The musL common ctadiliww of the car arc wudly related 
to generalired skin disease Rccunuil shaking of the head 
and scratching at the curs c^in result in an aural hacmaloma. 
and persistent dematilis mn> result in atilt*entema. 


Aural foaBrliatOrYta This is the nasi common Injury 
of the pinny. It is ^voudary lu sdf-iiiduccd trauma and 
Ihere b nearly always underlying omis esetema. A hlcmd 
vccscl bursLs, usually on lhc underside of the pinna and 
forms a large haematoma. They are painful and if not 
treated, ghuk the pinna to scar in a deformed shrivelled 
shape. Generally tlwjy are treated ^iLri’ieally, The hnerreito* 
ma U. dr:inlL'Li and lIuumclI mil, .1 31 my IIjii skin to finite di 
ug.ml ucaiftil ilk ciirtLlu^pc. Itfa.-yrr^nMrir' Lhc'U |JL 1 CVCILLcd 
by Sill tiring lhc idcin Ln lhc iLLaTtilugc l-n cLisc I hi; ^Ivad 
space. Willi lhc kniHv tied On lhc miter KurfiiC? of I he pm- 

lui. Billions, quillu E>r X-ray film h;Lvi? all been u*cd to help 

fljElcu the -skin Liaicl prcscnL the sieIliics fmm pulling cml 

PeHi-opcralJrely ii i% impopteni tu iraal any urtderiyini 

ski ll or ea r direasa ucwl 10 prevent. Ihe pa I lent fmm reralcb- 
ing aL die car again. I his is cnhcr i*iih an EUbabethar mltar 
or wiili a ngurc-of-ei^ht I lead humlagc. 
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These deficits should be idmtiAed and stabilised pnor Ld 
jiuesihiaia und surgery. Long periods of unnesia or vomit- 
img and diarrhoea will cause the animal bo be dehydrated u nd 
in a negative energy balance and 1 he re Id re u poor candidate 
for surgery. Slcpa must bo Liken to replenish ninriliorliil JkT- 
ieus and to maintain nutrition to minimise lhc effects of 
surgery on Hut psliflil. This may me an placemen! of feeding 
lubes prior to. or during the nugca] prowdiiR 1o help nurse 
the patient post-operalivdly. For urnipk, un moreMC cat is 
likely co recover much mote quickly if feeding: tubes arc 
placed ul the time of surgery ., than if hand feeding or "tempt¬ 
ing' food is relied upon in ihe early poalurpenUivc stages. 


Or a! surgery 

Dental disease and management 

* Period ant a I disease is disease of the tissues and si met ures 
that surround the teeth. 

* Dental plague is a lilm-like deposit on ihr surface of the 
tooth consisting of a mixture of salivary deposits, bac¬ 
teria and food panicles. 

* Dental Hindis is mineralised. stone-like concretion of 
aocunruluLcd dental plaque. 

* (iirminlis i* a reddening of Lhc gums around ibr teeth, 
signifying inflammation. 

* Dental caries is erosion of the tooth emimel and dentine 
which may exlend into the tooth pulp. 

Periodontal disease associated with the build up of dental 
plaque and calculus i^ I he most common den Nil condition 
encountered in smii'lkuiinuil practice The animal presents 
with hdlibwis. gjnjpvn] bleeding or ulceration, gingivitis and 
sonwiraies lip ulceration Very severely ulfecwd animals may 
have tooth root abscesses* oslcomydi lis or even repltcaevniu 
Cats can present with just a gingriitri and erosive ruck 
k«l ow of the teeth that cause I hem to fracture- 
Veterinary kilbtry is a specialily in its own right- and 
spranlirtf cai crown loeth, fill root canals, treiil denial 
caries and repair fractures. The bull; of veterinary dralhlTy 
m gener-d practice involves bask denial hygiene and 

TL*miu ;il Ol luIciiI us ;iih 9 pluquif. ( Ks shi.mli I Kl* imcnur- 

;iyjil In help prevent Lhi? h.i ikl up ul deviLil plaque' hy reg¬ 
ularly hfusluriLi I heir .animals' Ic^lh, using. cnlhizr tl 2 % 
L'aluihcMdine KiiliUioia nr a pritpriuEary velern&ary Llkk|I|- 

piisLt. Ideally. i he owner should be Shown how to do this 

when the animal is young* to mutt compliance. 

Spccialhod instruments arc used to nmow beak: manu¬ 
ally prior to lining electronic scalers. Dental sealers may be 
ultrasonic or sonic, and release Lhc plaque by vibration 
from high frequency sound waves. A continuous spray 
hdps keep the scakr up and the tooth surface cool, but 
operator technique is also important in preventing d-image 
to the tool h surface im bos,). The tip of the scukr must be 
used as Hat as pgswblc lo Ibe tooth and never ml an angle 
less 1 hart 4^ . and dew with any pressure applied. 
l 3 i->l ishmjj. i be teei h alter sealing i< ortdlul to smooth 


DENTAL SCALING 

(1) General anaesthesia is ewwllaJ, and allows a 
full and detailed examination of me mouth. 

(2) A cuffed endolrachpeal tube should tre used and 


me larite lipped gkghdy head-down. The bsck of 
me pharynx should be pocked wih a roil of 
bondage or swabs (counted «n and out! y 
(3J The operator sr»ouid wear a mask and eye 
protection aAd s-lente surgery should not be done 
in the vicinity for at least 1 hour after dental work. 
(4|i Cental calculus is removed manually using a 
supragingival scaler lo puti the calculus off the 
tooth away from the ^ngiva 
(5} The scale? lip *s held as fiat as possible to the 


tooth surTaoe and continuously owed in light 

overlapping strokes, applying no- pressure 

($} Each loom should only be seated io* 15 seconds 
and than rested lo allow the hteat to dissipate; 
(7) A subgingival curette is used tn clean 
underneath Ihe gingiva alongside the leelh- 
j&j The teelh are polished So smooth out Ibe scaled 
surface! using a prophylaxis cup ;v*d 
prophylaxis paste wiih fluoride 
(9j The mouth is cleaned of detans and wiped dry 
and Ihe pharyngeal padk removed prior to 
recovery from anaeslhesia. 


ouL thi? sl'ilIc'.L Loath Hirf'uu! wi that thu- pl.ji.pit? 4uui C4!IcilUis 
din uliB rapidly l-USk-ic liiilI rc;iLv:umuUilt!. A stow^imil 

deci. ramie rota lor handpiece is used lugcihei wiih n vimd! 

sofl i libber CUp lilkd VriLh |inijili^lji\ir> |usk a . I he trup 

fotila on the Imth .uid. fnilishes iIk surface with ilw 
paste meting as a lubricant eq prevent build up of he-ai. 
The Clip should he Upplied qUiLe jlmlty m lhaL the uikes 
ftflfC OUE LO pulish underheiLth I he gingi^l CiljLv, fin-ally. 

ilui- gingival nasus may he jpeitily Hushed wiih a dilube 
Luntisepik ioluiiuu (fl.2^ dilcifhCTkbne) to remove! debris- 

c-dkuLuh or [.ictiphy pant. 

(1i.ti[;iI e\1raetiiHiis arc hkhinuoK necesuLry,. bisi eKs^n- 
lially are so indication of the- laalaie of dental hkanuiL'LnnLnLi 
for the patient. Teeth should be removed if there is evident^ 
od" tooth root indwlion, exposure of the pulp cavity, frac¬ 
tures. neck lesions (in eats), or advanced dnntal caries or 
pcrLodonkil disease. Lf there is any doubt as io w kcihcr a 
tuoLh is in good; health, radiography using hiLdi^ktail den till 
ncm-vreen film will help lo usscss. ihe tooth root. 
Ctowistonidly young jiniiTWilE. pf«cnc uath relumed dccidiunis 
tRlh which ;iine causing periDdontfll disease! by trapping 
E'ckmI irtiiicrial -iind dchris between ihem und the permanent 
ted b. These are removed as descri bed below, but iL is impor- 
E;mt in he veij erudul und ensure that no lewnge or 
daOLagii tittwn In the piTm^nnent Icrth. 

Hun lal fl^iraclioi shnuld be carried o-ul eanefuMy and 
gently, luking linie io ^-slematkalfy loosen Ihe atlndunentE. 
Lise of e.i.LL T ssivt tCKfee will nnTcu*e ihe rislc of fistulas-, hae¬ 
morrhage, tooth TLitvi IrjLin tl' and tven frnrture of the jaw*. 
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Large? intestine 

Surgery of (lie liir^v inicwiine romex jncaicr pi*k i-tum Nglwf 
Up I bl- Cl iTibCt i L S lli^re is -in inirnKfe^pd hiicluTHil luitd u.nd ;i 

sIvSRT fill? nf healing. KiHinms neaT lliL" iittn: uf HUTgcry iic-J 
detriments^ k> SUTgicfll aK?p<si® iL^. the sl urry is Tm-krij HLirly Ui 

>pill and con laminate ih? aMumfin Prs-operaErve oral ;mi»- 
biotks with anacTobk idnily may fadp Up don (th? hac- 
ccriil hud! but peri-cpp^rn Live mlibnliff are wardall and 

dKNlId be continued. pissMifK-nitmely. U^spilal feeding 
should be CftrtfuI not to bdtlbc a tl ivlary enlun I is I,c. eaui ly 
difteted pmlvm *x*lirce% Ofciy h? belter lhan hiuh-protein 
diets I hnl may causL* ;i mUntiunuJ diarchum. 1)1 U:n consti¬ 
pation or lvciL">:nus aru a Nyitipum] of [Ek dr-iLiisc ami diLlury 
S ilbru viippk'iiionCs. fiusciil modifier! Midi M Isogt:! Of TVriduL: 
IC pSI i are ii ■iL'ti Lu increase faes:;ii mass ;uul ineTUi!-v ptrmlui- 

sis, Paraffin paste® or liquids ate lea® iviiahk m they only 
lubricate the fuevex and do not alter the waLur cpiitetu ur 

■often impacted fans 

8lQp$y Biopsy of Mm. 1 jitSuiei intd disLil colon Lari Iv 
achieved using nuid pniriiiM.'ippy. ;i lLhi>ru u Ii these biopsies 
art Only parlial ibiekness. Full-Illicit ness bmpsids aiu taken 
via liiparohmLy. and Larry ;m iPCrtasad risk e ion pa red lo 
small mkslnul biopsies. SttflcI asL-pUt LedlJMIK, patkirift 
ntf Ihu IlhttmUimipjlud and. thorough hiva vc nf iJie 

abdomen at (tie end of (he procedure are nnpnriarii, 

Qoiectomy Removal of the wkip is most often irtdi- 

LaLtal l ur I III cruaLiik-ril nt dtromv ComfipatUm ill CalJ- 
t 'ah presertl with multiple episodic liC ' OQPipLeie nhsLipa- 
lion requiring unentas and LvauuaMnn each lime, hvuai- 
Euiflly. EIil episodes been mu IBOFe Iroquunl aihS I lie C$1 Oft 
loves all funLliLiDi. 11 bi inipurtanE To lIiltIl I ha I the cal 
duo hut huvu an crhsl mcLioik lu tkiLUiiLiuh in [lie pelvic 
ciiOal hy rcL'Iafi ciahlieulAOfl aiLd fadiouiapliy of (he pelvis. 
Sury.cn involves careful hkfiUBcJlicm and ligation of [lie 
vessels supplying iJte cokm, and. nesecLion and reanasiamu- 
4s of I lie cuJuri ends. VnmuLs [3ul arc severely ;i fleet l J 
may require ihu iluO-caDLii eulic valve Lu Be rumuved ;ls 
well. The animal is p/epured for iurgery wich amibicnies. 
hui an enema is nui peff«med as ic is easier io prevum 
eunlumi na Lion of the abdomen during; Mergery if ihu faeces 
■axe dry and hard ond can be removed wiibin I Ik: colun. 

Thet-e uni mats, are often anappclent posr-operu lively, and 
early nulritional nipporl is important io healing in the 
colon. Dehiscence of the aiualamoais is often fatal. 

Recta! poiyps/'tumours Rcitui polyps ipaptiio- 

mas) eau^e faocaJ lenvsmus. bleeding, and discomfort and 
are often Created biiliaUy as a cotilir. Removal of the 
pnlyps is indicalcd boauK they are ■ pre-malipnanc 

dUul^C id Ihe rtMrlal Udcqu, Tfcey can be removed by 
ityng a "pull ouE' technique where Elie reclum i-s everted 
through the anus to allow removal cd‘ I he polyp. The 
del eel should bu suLur-ud using monnhknnuTiI absorbfiblc 
muturijl and ptKsE-optealiv^ (ire is dSnSeCed al reducing 
post-up slijuiiitu; using analgusio n anli^i mllaunnaEckries. 

Ideal afiaesllKtie gel .uld dietary fibre, where the lumuur 


Is Hknlinedl u malignant or hii v inium dwncleri-sllcfl! a 
wider cieiskm is carnetl out Id remove Stic full thickness 
of the rectal wall 


Rectal prof apse Th» is esersum of lihe wall of the 

rectum through the aim It mua% secondary Io 
dironic aUaiuEif and miLy be asswialed with a rectal lu- 
moiiT. S-iict:essfiil management requires treatment of the 
primary disease 'is well as reduction of the prolapse itself. 
The prolapse should be protected from ^elf-mutilation and 
kepi: motsl and lubricated* usinn li$nDCtunc gel. Once the 
rectum is reduced, it is mainUiidHl using a loOte lempur¬ 
ary purse slnn^ sulunr aramd Ihu amw This may have to 
be loosened idternliilenity to allow defecalion. Again,. dieL- 
diy ftecal ivK^lilkrc should be given to make ihu fueces 
soft and bulky, 


Impgrforfitfi anu$ This is. a conpenitid vtmdiiiM 

where ihe iiuus fails in um[u with IIk wtum, thw creating 
ecnnpluiir nbsBxudioii in the nonul puuitfe offattes From 

flic irminunl c»l‘ birth. S^Mnchmus iE is pussiblu In cunvcl 
surgically. 


Peritoneum 

The periloncum is the lining of the abdominal cavity andl 
functions to help wilh henliag of the inlcslinal trad und 1c 
protecl il fr(Hit infedion it hwmn cariuamatcd. 
PerihMlis; Wture if there is contamination or irritatum 
that result® «n tin inButinlatofy response, Pcrilodtrs can 
be due to surjkal contamination, urine leakage from the 
bltidder. intestinal conlent letikage due to perforation of 
uny pari of the Gl tract,, peneuating abdkjminfll injury or 
bakage from the biliary or pancreatic systems, initially, if 
[here is no infedion. peritonitis develops in response Lo the 


CONTAMINATION OF THE ABDOMEN AT 

SURGERY 

< 1 > Th&rQugh oMomlnol usingi s4@file 

Isotonic HuicSs fHadmanos or saline) al body 
temperature. 

© Repealed lavage uraiil tha- Eiui^s come oul clear 

(3> An lavage fluid muai be removed from the 
abdomen as remaining fluid vaduces th& ability 
o^ the immune system to clear remaining 
bacteria. 

{*) LP&e omentum tg cover any poterrijol ^les ol 
leakage. 

(S<) Chengs the surgeon's gloves, Instruments and 
redrape wish sterile drapes over the lop of line 
contaminated drapes (preferably wrih 
waterproof drapes), 

f@j Give a second dose of intravenous antibiotics. 
Do not use lopical antibiolics or antseptks m 
Uh9 abdomen. 
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irraczinc nature of (he fluid (e.ft- arane nr hUe), ;nul clinical 

■mi 

:iLuiu may lake a lew days In develop. I low ever, id Ihe fluid is 
sephe. lit where Ill err is leakage from cEilt C i I Cruel the pfn- 
Inrlilis tovorlR!* inletled and thi* rupidEj leads k» severe ill¬ 
ness. wills seplljeiLenina. shriek and L-iiTrleiiviiJunilur collapse 
v, 3llun ;i tirvt Jmurv 

Il ih inkpuf [aftl for nurses 1i 1 tl ! efi!• lj.tii se pemteimiLi as part 
of posS^peftLLive iiioikiioring of a gkjiiuni pariiindarfy alter 
surgery a il Lhir C i I EracL An aniiliat may show sim 1 , OF tfllL, 
of Lhir folkru Mig clinical signs: 

* Pyrexia. 

* Anorexiii.. 

* DcpreuUtJt. 

4 Tachycardia. 

4 Vramiing. 

* AjcUh- 

* A IiJoiliiii;iI pain. 

The mainstay of LrraliiiLnU is 1-n vuigk'.illy explore 1 he 
abdomen and liml iJic -a mi r lit of ciiE’ilamiikal ilhI. Jik iknLd 

easts, or where l litre is ni> infection. itorough 1lavage of 
the abdomen may Ik sufficient. VkTwre Ihtrc Li infection. 

ihe LihduihL-kl is tost treated With ihjH.il infill dfainuiif. 

Abdominal laVage bHValVH pinning lurgf VulbiYWs of 
wanned slink i:-ariortie fluids LlkCn Lbe abdomen via a la pit (M* 
kHhy aibd using sik:LiOA In rimnwe [hem Uillil lht> come l>lU 

ctear. Is is important lu flihaw all checnmaatuikiiLcd fluid to 
he effictive and w&ierprcwf surgical drapes htioulJ he used. 

Open pert tonal drainage is a technique whereby (he 
abdomen Li not fully dosed ufler the lavage and the abdo¬ 
men ia d rested Vrith sterile dressings and a thkk -atoT-rbent 
bandage (or diiposaJM# floppiesk This dressing Li changed 
using sierile technique 2-1 lines per day while the infection 
drains from (he abdomen. Al each dressing change. (he 
abdomen may be lav Aged again through I he open wound 
Nursing of these patients is very complex end involve* cbtt 
monitoring of blood Albumin and dcctmlytc levels, hydra- 
lion and cure of (he bandage. 

Respirator/ tract 

Respiratory distress is potentially life threatening in any 
speeks and the veterinary none nvual be able (o recofnirc 
respiratory difficulties quickly in order (o respond with 
potentially life-saving liist aid 
Respkralory difficulty alias from inadequate oxygen 
delivery to the tissues which causes fopnxiH There are a 
ri amber of ways this can crane about: 

* Obfinrudian to (he passage of mr inlo (he rtaptrilory 
trad. e.g. laryngeal paralysis. tracheal wllapff, ffrnrign 
body. 

* Inellicient os ygen exchange ai ito air duu* interface, 

c.g pulmonary oftdef&A, pIKtlfflMiJa. 

* InndcquatM blcKwi supply ui ilic alvuuti. dcspiie normal 
ddivery nt'iMv. -- nL-ulibliiHi |K rfiisluln nu^iiiak hi i. e.g. pu 1 - 

nwnavy duvdkinlkollun, nght-sided hart failure. 


* l?NidH|UBte ovygen-vurrii ng capacity, c g. severe anae¬ 
mia,. Orton monoxide* poisoning. 

* iTLjLclequute blousd delivery to (he tiaue<. e.g. hypovolae- 
ttub, circulatory oollapK. 

The dinkal signs of reapinlwy di^iress «. ill develop from 
an initial incTcase in rcapirHiray rate, and effort 10 visjbk 
cysmow of ihe mucoui mcmbrimcs, loss of consciouiness 

and dciilh: 

* luemrtd iwpiraEwy rate ^it real 

■ Increawd respiratory effort (there m-iiy be visible r he^v- 
ini*" of ihe ritok 

* Exerda htEOltnnct. 

* Open mouih Imillini CpaiLicglflTly calaG 

* Cyailuhih of thu longue and jin|ivB. 

4 C^h|He. 

1'irsi. ;tis.i (mimeui il essential even for only mildly aifccled 

pulimls. Aikiinah dial shuw any $jgns of respiratory diHi- 
Liilly shay ^udduuly devompensile whan they aru slTesurd 
darnlg e^atniiia liLUL, and hdxnkie pn. -l'nuBidly hypuxic- 


RESPtRA TORY DISTRESS 

4* Do not stress 

* Keep palisnl away 1rom oHher animals. 

4* I’^S-onitor conlinuously. 

* Provide oxygen supplemenlalion. 

4- Sedate if necessary. 

4- KGep the patient ccol (this prevents panting and 
improves vOhlilaliOri}. 

* Be prepared 10c emOf^ncy tracheostomy, CPR or 
Orldi&li^rfiiGal irrlufaabort lor ventiiiulkin. 


N&sai d>s9as& 

Nasal disease in the dog and cit have a dalTerenl pallcrn or 
dise;i^c. v* iili the car being predonunailly affected hy infee- 
lious agents causing acute or chronic rhinitis. Diagnosis of 
naHiil disease can to very etiallenpns -ami rdira mainly c*n 
rnidiofrepliy, rhmoreopy. bitipty and \n some rases M Rl nr 

CT scanning. 

Rhinoscopy and biopsy Rhiiwupy h 0.^1 i* 

v|siiatisi! Ih«f nauil larhinaLL'K lo Lak^ biupitL-s lie' h?LiL I'M a 
Jorv^ra body IdifiilLy a small rigid ^rlLlo^^pt: U a-^ed, bill 
NiirTH'kmes. 4m iiUfOKtrpi^ 1 v usal lit a snkiill IIlmiMl" ciaU?^ 
hCli|w In IiiliIc tohind ike m?I'[ palule al lilt 9 ehouiue. 

ffnspsy of cIilt hum: ni iiiusL Lnulanoesi relics- on radio- 
graphic diagnosis of a Lowe and then a blind biopsy using 
biopsy forceps measured against Ihe radiograph In some 
the biopsy may be taken using the rhirwseof* in 
guide the biopsy forceps. Biopsy of in AmtiwL lurbinales 
bleeds profusely^, and the phoryitA mull h? picked. 
Usually pfesurc over ihe rxlcrnil nane^ is suSkienl In aittil 
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Weeding, but in severe caws, -adrenaline ili4uud to hlMHUO 
may be sprayed urp the lures to wsbI -vasocwsiricLioii of 
superficial VM-selfl. Succeuful biopsy of rurtnl ruinuun aTt*D 
mute in ]iicUi- haemorrhage.. 


RhinOtomy Occasionally. it is noranry to iipeii ihe 

iui.suI cavity to take biopsies. remove foreign or «■ 

move a benign tumour. This is done via an indsicwi on the 
bridge of She nose and tire nasal cavity ne-tessed through 
Mil- iiiiHul bones. Post-operative comptidlions can include 
emphy *cm j of the head and nede due to air leaking oui 
through tin: rhimoloniy incision. 


Nasal aSpergHtOBiS This is a fvrtgel mfecvwt of the 

nj.s-il cavity usually seen in younger dtduweptelic breeds of 
dog. Ii causes a purulent nasal discharge and often causes 
epkiash. which can be very wvtre Di-agpcHu i* mad* 
sometimes- on biopsy or rhinoscopy, bui ii h more usually 
diagnosed with :,s blood teat for the aspergill us antibodies. 
Treatment usually involve* flushing the nasal cavity with 
an antifungal via tube? implanted in ilvrough (lie frontal 
sinus. The flash ins ho* to- be dfqK conscious so Lhat ihere 
is no risk of the dog a&piriumf the drug into the lungs. 


Nasal neoplasia Nasal Eiunoura lend to affect older 
doliottpbalie dogs and are most often carcinomas In Iht 1 
cif ihu Sintittst may he mope aL risk and adenocarcinoma 
is the most L-cHninmi duigcKKiis, buL lymphoma is also seen. 
The diagnosis is m;uk- by radiography -and biopay of the 
iitnnnVtal regum fasft on the radiograph. Surgical treat¬ 
ment is not usually an option, and nasal tumours are trea¬ 
ted with >3 Lxsursc of radiotherapy. 

StehOtiC ftORBS (BAOS) Brirehyceplwlic akrwjLy oh- 

vi rudion syndrome ■iBADS i is a sy ndrome y 1*1 am mg hra- 
chycephaJlc breeds with deformed airways,. mulling in 
difficulty breathing. The commonest breeds ulftcud are 
the Bulldogs. Pekingese and Pugs;. cccwkmally Ptrsum 
cats, may be affected. The animal presents with noisy 
breathing which rcsulls from si combimiluin of abflrtiC- 
lionii to Lhc upper aiiway; 


Laryngeal surgery 


Sucjery cm tbe larynx is a complex procedure and out 
poi cniially tesuLt in bevek difficulty during recovery due 
lo muCtitil swfiling. The animal rnuat be elorfly observed 
for signs of rvspLrj|c>ry distress uiid fueiliiies available for 
oxygen supfrierttfriUtliOfl h emergency tracheostomy if 
nceesniy. 

Laryngeal paralysis This typically occurs in the 

older medium-sized breeds of dog- It h rarely seen in the 
cat. The disease results from paraly^* of the recurrent lar¬ 
ynges] nerve which then mean? ihai iht ting camicyi iilxiuLi 

ili arytenoid 
■ 

The clinical i 

when exdled. panting or exercising, to gyunewb and CflU 
Lapse. These dogs often present in ihL- nunmur when they 
are panting more to low teal and Ite paralyse! larynx be- 
hhuss ndmiHltw and swnll^n, thereby further reducing 
airflow They ecjILapse and te hniu^hi into i he prac¬ 
tice cyanotic and struggling la breathe. in hot weather 
they may also have hut wrote. 

In an unite situation, the animal may have uj be anacs- 
tkibd so dm the airway van be intubaied uud oxygen 
administered. Prior to reentry, Lhe apprrijwiuic surgery is 
to iw back" Ite iryDtilOfd carl ila uir sn Lhat it no longer 
obftmctff ite airway. If this is non poutble, then it would 
be nwesHiy to pUice ;i imbmlomy tuba to bypass the 
larynx and allow ihc dog lo bi^Jfte urnErl awrfcry i-s possible. 
Some breeds of ting ire predisposed tn teryageal cdbjwt 

whicll is nol amvnahk Lu liiryngeal liybuck unJ is Ea'caUd 
wilih iL permancnl iNictensinmy. "i'hii diagnoflii is made on 
|. iryngoicopy. These dogs yomciirnus ruspsuLd lu weight loss 

;im3 mtp'dieal inanagcmcnL.. 


curtilages to Open the airway on bfisipiration. 
igm range from ntcreawd n«i« W hremhing 


Laryngeal tumours There are rare, hui ate mu* 

respiratory obstruction. Complete mfttbrl of the larynx 
is not very successful and unless the tumour is. sensitive t« 
chcmoLbcriipy. there is little treatment possible, 


Trachea 


* Stenotic runes. 

* Overlong soft palate. 

* Tonsillar hypertrophy. 

■ Pharyngeal hypertrophy, 

Some of there dogs may havt tLillupM-d brynx and a 

viarr^tw lniL~lujii. 

SfVfrely afBbeifid uiiimjb may have exercise imolcraiK’e 
iintl episode of cyanosis and syneope. Animals may present 
ns ?m cfflafg-fncy ill hot weather when they* may be suffering 
trum hcji niTLikc, dabydrauML, eyanoais and revere stress. 
Nuihing requtrea oxygen huppkmicmauon, cooling, sedation 
and if ixLL-hsajy an emergency tracheostomy. 

Surgical IreatciHiil depends- on the mosl severely aflfcetcd 
jwc of the airway. tJie stenolic naracan b*i widened and I he 
lonsilf and part of tire Milt palate rewind in improve upper 
airway flow. 


The traehea is u rigid Csirtilaginous itruclUR that prevcnls 
eolUipse of the airway when the animal creates negative 
pressure on inspiraturn. 

Collapsing trachea This is most ortm seen in toy 

or miniature breeds of dog. niosi notably the Yorkshire 
Terrier. The tracheal rings iit not rigid &fld when the dug 
is exerted or exercising. Ihc Inreim llaliens and ;l 

Ji,ush honking cough. Severely a flee led d*g$ may become 
cyanotic during coughing eptfOdes w mn synCdpal. SoUW 
dogs respond to medical managemeni. of w eight I oh. anti- 
infkamiiiatorics, undUmivra and use of u harness Talher 
Ihtin i collar. Dogs Ihn! me severely nffeeted may rasjjuirt 
surgery Ui pla'Ve mags the L m Kid l iif 11 j i! I riLL'iliL.i Ni 

provide it rii’id viippuil (in Clie ^nrvvjy. 1 hmt: are OLh lti 
I trchniLpiiTf LhuE phiLv the syppnrl On the iimdL uf the 1 1 ll- 

etea. The surgery id. vl-tv e’umpvk-x uod iJk posi^ope#aLi im* 
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period very risky as iht smrgejy can make ihe iriigheuil irri- 
UiLion wont 

Avulsion of the trachea ty pithily this as seen in 

lUp CUt after O. road traffic Li lv iJciiL. 'five Ira l h \ra in Inrun 

-apart usually quire distal within ilk- thorax. lhe cji! rmiy 
initially appear normal, bur become* tuehypnoeie over the 
first tew days- after ike accident and may dc•.c|Lip emphy¬ 
sema over Lhe rack and shoulders. .Slur gx:;iI repair is urgent 
and involves a thoraccHiomy io rc-aiiu.sEarin.oNif ihu ends of 
the tmehea. The surgery is icvhmcaJLy diflk&ilt an tj the 
anaesthetic complicated by she fa ll iIuh ike ql req imtcs 
IPPV during the surgery through a sterile erwlniin^-heal 
tube placed by the surgeon through the iiK'ismn inly lhe 
dLs4al trachea. Post-opera lively, a chest dram is pbtosd to 
monitor for pneumrO thorax a ad tlrv eaL is dcrsely moni¬ 
tored for signs of krakaee from the an as lamp?**. 

Tracheostomy This may lv tempo ran or perma¬ 
nent. it may be used for adnimistraiiLrfL of anuesthehe 
during ora I surgery or us a means of bypassing an 
obstructed upper airway. Most often it is ui^d as a life- 
saving. pr«edure in un emergency siliLBijrm to bypass an 
obstructed upper airway. 


EMERGENCY TRACHEOSTOMY 

Procedure 

(1) Make sure that lhe oxygen delivery tube will lit 
the tracheostomy tube. 

(2) Clip and surgically prepare the ventral aspect of 
1h® neck. 

(3) Have a sterile surgical kit ready, together wih 
the appTppriifiile-sizod iRvcl^oston^ lube, and 

suiume material to open up the tracheal incision*. 

(4) Suction may be necessary tor the lower airway. 
|5) Prepare for post-operative monitoring. 

Msnsgomem oi a tracheoslomy tube 

Ii) Constant monldfing >or ai least Hie first 12 24 
hours, 

(2) Regular suction of too tracheostomy lube every 
hour. 

(3) Humidify lhe trachea toy inslilling 5—11> ml slenle 
saline into the lube every hour. 

(4) Change lhe tracheostomy tube for a tresh slerika 
one every 2-6 hours depending on the quant 1y 
of exudlate. 

Emergency airway 

If an animal is very close to dealh and lhe materials 
are not immediately available, oxygen can be 
administered via a wde-gauge hypodermic needle or 
catheter pushed quickly through lhe ventral midline 
□f "he neck between the tracheal rings. This can then 
be used to administer oxygen via a narrow tube or 
urihary calfietor. 


T &uully the airway is mn completely blocked, and admin- 
i strati on of oxygen with 3 (mx mmsk provides some relief 
^kifc the animal b- prepared few iru-eh^slomy. However, 
inhere tbc apinud is uncousdous nr severely cyunolic. lhe 
ve^cri^a^|i , outsc should he prepared u* perform the ini- 
chcostomy using only local anaesthetic or no anaesthetic 
and no surgical preparation if iJie animal is likely to die 
wiLfo any tklay. If airway obstruction is. ant ici pit ted. for 
example after surgery 1 on the upper iinvay, l be ■ventral 
aspect of the neck may be prepared m readiness for -in 
emergency tracheostomy. 

Foreign dody/neopfasia RaMy an animal pre¬ 
sents with obsi ruction, of the trad it-a. if this is a In reign 
body, it rmiy be removed under anaesthesia using endo¬ 
scopic forceps. Small tumours can be remuvevi by tv sea ion 
«f mk of the traclvcal rings and re-anasEamosing the 
trachea. 


Lungs 

Principles of thoracotomy The o™b* ap- 

pio^dhed by either entering Lhe cavity bettveen. the ribs 
HlaLeral or rnftrawEal ElMtfacnttmiv j or by split l ing the sLlt- 
ii am and nppmachtrag the I bora ^ from the ventral aspect 
isEmial ihnrjLi«ii;«my or slenujtomy'i. If more access is re- 
l| aired, a rib Lun he resected 

The inieortwial thoracotomy is the commonest appoxach 
and uibws the suTgenn mvw to lhe lungs. Jie-un. oesopha¬ 
gus and pic ami cavity on nue smJu only. Hie advantage of a 
sicritoti.uri} is t ha i boih ^wlvs of the chesL can be explored a t 
the sjiiic procedure. S 1 ermHnmy in large i 1 \ r-cquiret. the 

facilities to saw through the vieiaum. Dufing the ihiiracni- 
omy. the animal must he on IPPV cnniimiously, and it 
should be monitored few heat IlisshimJ dekydratinri. 

Following thoracotomy, great care is La ken to elnsc Lhe 
incision with an airtight seal. A chest drain is u-cd tu remen'e 
Lhe pleural air during closure and! aim piist-uivT. itivdy to 
monitor ai r or fluid leaks wit hi a the chest. A sicrilc dram a 
placed Ihrough skin tunnel between lhe ribs and iltc uclier 
end is linked to n water seul which allows continual aspiru- 
lion uf air or it may he occluded and drained indcnnictencLy 

1 tirjnns', ahen-eh 

Aualge^M h very impoTlacH ii|i«f thoracotomy, 11 nd it is 
impurtaiit 10 g.vl large dogs up and moving ii round as 54wn 
as |^Re^sil>Jc to reduce lhe risk of Ehninilvimiholism 

LuRQ fOt}&C!QFY}y Lang Iolies are rcinuvccl via an in¬ 
tercostal lhoraC\>1om_V as lliis gives lhe lxr>l aoeess In lhe 
arteries, veins and hronchus. The vessels and hror&ehns 
may he Inga led and oH-cniewci inanLLiiily or ii luny lnbcs;! - 
omy stapliiLg device can he used Lu per I'm rm the pmoedurt: 
in one step. After Lhe lung lobe has been mwvodL Lhe 
bronchus is checked for air beaks by Jilting ilu: chest wuh 
warm sterile saline, inflating the lungs, and looking for 
biibhkfi 
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an orally administered antithyroid drug {nemrurcazole)., 
but ulliraatdy, surgery is a curative Ireatmcm. removing 
ih* aftodnl Ebyroid gland or glands- The mam risk asso- 
duBpd wiih sorgerj is damage i© the puattjnU glands 
which bps dk?« 1 y attached to I tic crania] end of ihc thyroid: 
gbpid. Tfepp results in loss of control of calcium ructibo- 
tism ami hypicd ravin ip. develops in the IVr-r 2-3 days alkr 
suri^ry. If ihc damage is kvcr. the cal may need cakiiim 
supptnncnlalkin intravenously and then orally far weeks 
unlit the parathyroid glands mover. 


Adrenal glands 

The adrenal glands in Ae dog and eat are! sughl'Iiitiov 
removed as a treatment lor Cushing's ddsease (by piTudmm- 
cortktam) or pioeoduoiiHcytiHnL, where the adrenal gland 
is the primary source of As problem. Surgery ifwolvex step 
dissection in ihc region of the dorsal abdominal \ nu cava, 
and there can be serere haemorrhage. I tie paiuml* may 
have delayed wound healing due bo iltc medical condition 
and should he -closely raotulored lor wound dell imjceilv. 
Sudden hormonal changes in the post-operative period can 
a ho dcsiahitise a patient and they should he closely moni- 
tored for electrolyse abnorma lilies., hypoieiuion ami vomit- 
mg/diarrhoea. 

Adrenal tumours are the most common tumour in the 
ferret and they are often removed successfully. 


Pancreas 


The pancreas b ii lofriilnlcd gland I (ms 11 fa closely iswciUod 
with the rtonwch and duodenum. ThecareruDfucsl disease is 


SUM 


a sterile irttlansnuilum Ipaiierealilhl. Vi IulJi causes 
abdominal pain anLl vomiting. This is uni a surgical On case 
and surgical eiplMation will mike i he symptonu worse. 
Dtber conditions include pancreatic abscesses, damage due 
In abdominal trauma and pancreatic tumours. 


Pancreatectomy Abscesses and tumours may be re¬ 
moved by a partial pancreatectomy. If die lesion is in (lie 
body of (he pancreas or involves (he blood supply to (he 
duodenum, it is generally considered inoperable, Tbe com¬ 
monest tumour of the paucrciLi is an imlim» which is ii 
tumour (ha( secretes cucn insulin and causes hypofll>«ie- 
raLa. After the surgery* I he animal has to he carefully man¬ 
aged to ensure ihnl mile pincreatilis docs not oCcWr No 
food or water is given by mouth for the first 4Ji hours* 
and hydraSlon is maintained with inlravenLiUM fluids jnd 
electrolytes. Moniitorifig of the glucose levels is critical in 
pmrt-operalivi managunw.'cii of Imuilmofna puiicnt* und 
(hey Tinny need a glucose drip. When the animal m fed. it 
should mil rally he given small LjiuinhEK* of a low-fat diet. 


Pancreatic biopsy Ilk some patients with chronic 
low-grid* pancmuiiins. it u ditlL'uh to diagnose the disease 
wi | hotu a haupsy. Idually. i his ih done via lupunrHetipy 
fkey-hote" turihy) to reduce ihc risk of a (lure-up of (he 


dis^ne. OiheTwise, u fliiHlI pkw of pancreas*- fa- removed 
via la-painylomy and lb* palicnt rmirwged m above. 


Liver 

Laver disease can poientially resuli in a number of medical 
conditions that would adversely ufleet the mm of surgery. 
Many patient* oiay luve low albumin levels* vitamin K and 
btcreswed suseeptibiliEy to sedatives or anaesthetic drug*. 
AmmaJt vriih suspected liver disease should always have 
blood ctouitig tiftm lesletl prior to surgery, and (hey may 
a transfusion of fresh from plasma. However, the 
liver ubu has- remarkable powers of regeneration and can 
compensate for removal or davnunc to- liver lobes, 


Biopsy 


I he purpose of perronming si liver biopsy b to achieve ,i 
specific duianstsii. It can either be done by laparoscopy, or 
via j laprcMomy hemon- Usually* just a siriiill piece of Ihe 
edge of u liver hr he b removed. Mini normal dolling stops 
the bleeding spontaneously, Otutnofinllv a Tru-Cui needle 
may be used with ullnteaund gurduicc to obtain the biopsy. 


Lobectomy 

.A whole Inver lobe may need to be removed if iL fa disva^d 
tw damaged.. The blond supply to (It* liver may be tempora - 
rily shui oil using a small tourniquet during the surgery- 
I J 'iisi-trpera(ively t rite amitiul mud be monitored closely for 
benurlu|e into the abdominal firrity as thb is the csom- 

naoneSE CuruplieuE ton of" tbr surgery 0 . 


Portosystemic shunt 

I'ortoByslcfnic shunt (TSS) is a twcrigeiLlal or acquired vas¬ 
cular anomaly that redirects blood flow in (he portal vein so 
Ihal ii bypasses the liver. The dinical signs include poor 
growth, abnormal behaviour a tew hours after feeding 
ihepatic CHWfliiloiMlb^l, sdnircs, unite calculi in the urin¬ 
ary tract and hypoglyracmia. The disease is usually diag¬ 
nosed wilh bbnd teds and ultrasound scans of the liver. 
Mfflt detailed invesligutienls such us a povtnreDPfiw (con- 

trail material inj^tLal. into a metaneric vein), conuwri 

fliwriMenpy or ultrasouiul may lx- n%x:L , sxiry. Small breeds 
of dog are most L^mnumh arkcced wiA congenita] ahunks 
which are usually single large veasds draining into (Jic 
abdominal vena caw (HUabcfrilr shunto). Large breeds 
of doa are usually effected wilh Irtrakpvtk ■shunt’. 
Acquired stiunLf- are Ntcn in older dogs, or cals and are 
related io the devriopmeel of veins iliaL byposs the liver 
secondary to chronic liver disease that obslructo she normal 
flow of blood in the portal vein, 

Only congenital PSS (rented surgically. The patient is 
usually stabilised wish medical managcmenS lir«t iirni then 
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the siiuhi is Lied off with &iLk via a laparotomy, in cither one 
or more surgical procedure*. Souse referral ccmr-TF. uw con¬ 
strictor devices to slowly occlude the shunt to allow Lhe liver 
in ore lime LO adapt to lhe increased blood flow Posc-opem- 
live cmttplfcutiaiflS; iDelude abdominal pain, hypoglyciicmiau 
diarrboeu, uimiimu, hy-jwietision, hypothermia. prolonged 
rscowy lime due Id poor metabolism or anac&lhctic drugs,. 

sei/unfs and shock. 


Cholecystectomy 

Cholangitis or dtokcysLi Lis (infection or inllum-muti-un of the 
biliary duels and. gull bludderk cholelithiasis- (stones in the 
uj 3I Madder) may he Healed by removal of the gal! blsHlder, 
The surgery 1 tscanied out ihrougb a cranial midlme lupur- 
oloray and Lhe gall bladder lignled nrnl removed- The hie 
continue-. 1 o d ram into lhe ditodeimm rhniuufc I lie hile -duel 
and lhe only difference is. tful il does nW collect in Ok gall 
bladder between meals. PcKHTpen!lively the animal should 
he treated wiib anlibkuks, but abdominal drains an? not 
necessary. 


Spleen 

I lie spleen is a larjse vascular organ in [he abdomen on lhe 
left ride lues! to Lhe stomach. Although in humans, removal 
of ihe spleen L-jn nsu]l in the devrioptacDl of septicaemia, 
this tiiis not been Kportod in dogs and eat* and total sple¬ 
nectomy h not usually associated with any Long-term 
problems. 


Splenectomy 

I lie indiiuEKiins fui s i lmiuk ;lI ol lhe spleen include ni-oplaSia, 
spleniL ton toil- 1 1 LtuBiiiL and luicuiOrrh;Lee- I lannangK?- 
MirL'CMEiLi iv 1 Ito rtiOil eOHUdWOtii prnriar;. luiriDiu of lhe spleen 
arul sonic I ilinouiS Will I 1 *: fll0UUia&£4 iVoili iliCWhere. 

However, up id half of splenic turn ours may be benign or 

even jusl Jumna Embus, so Sp-k Diatoms can carry a ginxl 
pfOgEOik. 

Sunseti me* p-aEnnEs prcsciliL vnEli acute hueiiWurhuuir from 

[lie spleen and spkoeetoiiLy ii performed as an emergency 

prucuduDe. Mure uft«i, [he- Nccdnke is OLLcnhiiElcibL and 1 lie 

spleen is ramovad -m an elective procedure Id prcven i a huc- 
morrtiagic -crisis. If lhe haemorrhage has been severe, Ihe 
animal may require n blood transfiiHon prior to surgery, 
and if the haemorrhage is due to trauma and not neoplasia, 
an aurihtran^fLidiin of blood can be carried out Al lhe lime 
of the laparotomy^ (he blood is suctioned via sterile appa- 
nitiis out of ihe abdomen, mined with ihe appropriate 
volume of anlimifulaiiti lilierecL ami inndpel into a per 

i phural vCm. Ef ilium is any likclilHiiid -.il iwuplaslie disease, 
autDIfansfusion shDiild HOE be carried Dill. 

The nest common put^penlive complication is hit- 

Him:i liagu js j Kauh of dihpjaeellicru of a ligature in the 


iibdofrtefl- The patient wards to he closely monitored. for 

Signs ill* inErn-4i hMlnmi rkii I bleeding. 


Urinary tract 

All surgefV on lhe urinary IracL runs Lhe puLCMial risk t>f 
ilCUte renal failure if kidney function is affected] mid urine 
prod ibL ion slops posl-operalivi'etj, UniK production should 
be maintained aL a minimum of 2 ml kgjhour usinji irtlttVt- 
nom fluid Lherapy dvnng the pos-l-operaLive period. Urine 
needs to hi- eolkeicd. and measured in order to calculate 
eIiw figures, and diuretics or ocher treatments given if 
us’iitc output h inadequate. Blood sample* can also be ann- 
Usl-J lof une* B ercaLiiiine and electrolyie (peridnum) levels 
which alio indicate ren.iL function. 


Kidney 

The kidneys ate rriTupejitwirtl. which means that they lie 
outside Lhe peritoneal cavity of Lhe abdomen. They receive 
25% of Iota] cardiac output and are one of the vital organ* 
of ihe body. Surgical handling or trauma thai might disr upt 
Ihe blood supply or cause the artery lo spasm could poucu- 
lially bp life LhrcaLcning. 

Uretemnephrectomy a kjd«y may be removed ir 

there i* severe trauma, neoplasia. hyinHUpbresb (enlo^ge- 
nwfil of Lhi kidney Moondory to bai-k pressure from ihi 
bladderk or severe pyakwcpMil* itnfecLionj. h is essenlial 
lo he sure that the other kidney is functioning normally 
prior to this procedure, OLherwisi che aninuJ may go into 

icnml tudu il- pcKil^OpcriitiVcIy. I hi kidriiy is il-in^vltcL Uj- 
gL'llier wi I li ils ureter w Inch i-i Eiaocd alt I he amv lIovs-d lo 

i lie bidder und Lhe arteries ujid veiiih lignLnl. l 3 usi- 
sipcrulivvK, iiUravL'nous fluid* should hi :iriiairjl;uiKMi iuil.il 
iK.-inniil urmi finw Lius hicr'i ino-iuloied mbd iccordcd. 


Nephrotomy CjLclIi can occasionally form in llu; 

lidaiey. Muss- are very painful and risull m severe 1 seiLind- 

ary iafoctions of tile kidney whidi may cause pemnitfitfiH 

damage, t hey lire removed by a iiephro[LKmy liitti the r?* 

nai pelvis vi lien the ealnilus is removed iiud lhe incision 


repaired. PLftl-»opera(ive mLravcuous ihiili inerapy is im- 
porlaiil IO ensure good unni priiilaeLion. and elose muni* 

tonng of blood urea and crcaisninc lo check for cvidtius 


of urine leakage. 


Renal biopsy The kidney can be biopsied. hut Lhis is 
only done after extensive bwoUgoLiati of Lhe mil disease, 
as it oflrriH considefiLbLe risks of haenwETtuge and damage 
Id renal funclion. (Ideally. Ihe biopsy is token fitirough a 
surjpeai mdsion,. hut sometimes it is done pcreuluneoiiEly 
using a Tru-t'ur needle wi 111 uUrasoiind jraidance, Post- 
cKperaiis-ely. pftmiR is used to Mop bleeding and urine 
dili pui Tnoniiorwl wit h ini raseno-tis fl uids- and urinalysis. 


C opy righted m ateri a! 
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prior to anacstiieou jnd often a urinary catheter b pushed 
before surgery to imkc identification of the urethra duer. 


Urethral obstruction module of Lhe urethra in an* 

species rcEulb in ocnunulatiain of urine in th u htadder which 
if ihoc relieved causes lock pressure on Utt kidneys and elicit 
bladder rupture The urine spills into the iihdomen and 
muses uraemia imd death- ThecMnknl signa may lx- severe 
abdominal pun wilh pmipsKAI straining u> urtnale. 


Animals fflffllnlngi to urinale should be checked as an 
emergency to assess ihe bladder. 


The CU.L i% usually more severely affeeled than the dag, 
which may only have gmrti.il olwEruL'ticm. 

I lie urethra ml the female is short and wide and unlikely 
in ultaEfuei except secondary to neoplastic growth. In Lhe 
in ale dog and cal, die urethra is narrower, particularly -ill the 
lip in the male cat and at the level of the os penis in the nude 
dog. Thss anatomical characteristic nukes it prone to 
obstruction hy urinary calculi (Himes). The \\jk of stone 
that blocks the urethra depends on ihe disclose and n shtMtd 
be submitted lor analysis in order Do ctelernnape the mwi 
appropriate prophylactic Irealiucnl far the fuCUrtr 

Male cats also develop obstruction nf the uitlhra repunib 
ary to feline lower urinary trad disease (FLU 111) and in 
Lhcse cures, the obstruction is not always due to a chIluJuk, 
but am be a mucoid plug, 

The priority is lo stahitire the animal with imravLiious 
Hurds and to cU-cinnpruss Lhe hLkkEcr. Id a unitary rjElielcr 

cannot be passed, ihen ii may ho OLL-u^sary el> empty the 

bladder by cysEoCtfllttsis- Once: [he pr^s-suri: is reduLvd. il 
may then be pn^ihlo Bo pass :i calbutur ur Lu flush lIil: ui»- 
|il h or plug huL'k in I ii the bladdm with SUSfile ratine irt'Eru- 
pnildmi j. II ii is not pussihk Lu remove the calciilui this way 
lHl'ii ureLhxul«.ME'iy is MCOSfl/y. 


HEY POINTS 
OyitociiMh 

(1 i Sedation is only necessary in very fractious 
animals, although analgesia, should be provided. 
(2) The distended bladder is identified as a hard 
mass in Ihe caudal abdomen. 

<3> A small area ol akin on ihe ventrolateral 

a'DdomBn directly war ihe bladder \& dipped and 

surgically propped. 

(4) A 20 gauge needle of the appropriate length for 
the sizfr of animal is selected and attached to a 
30 ml syringe via u throe-way tap 
<5> Sterile gloves are put on or a short hand scrub 
performed 

i%) The bladder is gently hefd sliii wtfh one hand and 

ihe needle imlfoduced into Ihe bladder through the 
prepared ares of skin. 


(?) The urine is drawn off and the three-way tap 
used to expel ihe urine into a bowl, this is 
repealed until the bladder feels amply. 

(fi) The volume of urine is recorded. 


Urethrostomy i n Kmc cirounutaoccs. either ihe 
cause of ihe urethral obstruction cannot be Lrcatal (c.jl 
calcium arafato cryatalaj or tbc lip of the urethra is so da¬ 
maged that it h prone to recurrent cbetruclkm.. In these 
cases, ii may be neoesaary lo create a new opening for un- 
nation through a wider pari of the urethra. In the dog I fob 
is done al die level of the scrotum. In an intact male dog, 
caairation and scrotal ablution h performed and then an 
incision into the ureUiru at Thai level sutured to the skin 
edges (scraial uroihrostumyl. In the male cal, the penis is 
anputajLed and the urethra opened out and sutured to the 
skin edges ipcrim-al urellrofilomy) A urinary catheter 
should not be placed after surgery, and il is mrencly im- 
portaut that the animal does ml lick at Che site at any 
stage during the healing process. Initially, there may he 
considerable bleeding associated with urination and il muy 
he easier to hnspiialKe the patient until Ibis has reduced. 
Nurging involves keeping ihe sue dean and tm of unne 
or bllmd, and preventing urine scald uniil the animal 
learns how to repetition during urmatron. 

Uf&thfSt fUptUfB The urethra h exposed to damage 
in the male dog as if runs down the perineum and inguinal 
area, and in nil animals as ii nuns through the pelvic canal. 
The most common cause of rupture is trauma to the pelvic 
urea and it is often wen secondary to pelvic fraclurea. The 
urine leaks out of the urethra and can enure revere inlfiim- 
marion of the pelvic tissues, Reabsnrplkin of Ibc urine I hen 
causes changes in the Mood Nnchemislry such u& uraemia*. 
;imJ hyperknlaevnu, which enure aysttmic iDnesSr lit the tear 
is small, i he urethra Play be ireaied wdh placcretnl of a 

msIL Nilicunu irulv. l'II irvj unniiry l - jL ii-. lur, alhming it kh huul 
hy seco nd mit-Tilinn- Larger ie*i-ns -nr Complete mpiures 

(iLVUlsiori) vhoutd he re paired surgically onev the iuiimal is 
Niabilired lur the anacsthciic. Uriut is fhen diverted 
ihrottgh a cyslOstoiiLy tube until the site is healed. 

Urethral neoplasia This is more common in the 

hmeh than the dog nud is ogcaFiomdly m ira the cat. Il 
usually praente with awbc obstruction to uriniition, 
although there may be u hiriory orcyaiiria. Scrgery si5!n be 

pcTli.unbjd Lli try lit rttndve Lht. 1 uicttira and raoppslmet it 
lifting pari of the vugilla, hul 111C pro_L'iK>sjs is very pmn. 

Urinary in con tin & nc C ! mtmi Inetict is mosi com* 

runn in the hilch. 11 ltu:s Lu he msc%lig:ilcd i n order lo de~ 

lermlfw the primary cause (cause*): 

* FjCLLIptC UfL’lLTK. 

* Ftotvic bladder. 

* SlitnfL hbiddo 1 iwck. 

* Llfinlafy Lhacl mlccLu^h. 

* l fiiiurji sphiiiCkT lU'.'Tuha.ftihrii ujcLiinFRrk'ncu i IJSM I j. 
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lug, prcrftiling winh loxacmiu and Byslnnk discare similar 
id pyomeiru in ihe bitch. Cysts and abbesses should hi 1 
openlfll on before they rupture euusing pcrilonilh. The 
approach is through a midline 3upu n:>loin y . Lhc abscess or 
cyst is drained a ad lavage d wi th sterile fluids- milil clean, 
and Iben packed viilh omentum be lore routine closure. 

Prostate nOOplSSi'S Chocer can develop m (he pros¬ 
tate gland of older dogs. castrated or can re The gland is 
very painful and has similar signs Lo other pcraJulk dis¬ 
cuses., Prosthk caicmo™ rapidly gpnuh lo the adjacent 
lymph nodes and sonnelimes the vertebral bodies The prop 
ehkrf is poor and proflteLcaHmy is unsuccessful at nchievms 
a cure and result* in raniplele urinary incontinence. 

Pens 

Ampl/tation Penile ampulation is indicated where 
there is severe trauma to the penis or if there is neoplastic 
disease The penis is extremely vascular, and Ihe procedure 
should he done under a tourniquet. Usually the whole of 
lhc os penis is removed and l he urethra is icoonalrDcted at 
lhc end of lhc iofiiinal pari of (be perns, 

MuCOSSl BV&fSiOf) Ck'eavinrully, hypOWCed dtfiJS 

m:is pntJiriil wilh xnucu^L uvensinn ol lhc Cip of Ehe une- 
|hr;t on ihe und of I he penis. I he mui_\*NU is vltv vascular 
and biued.-k bcvii live id Ihe Lrnuinj.. (aslralinn rimy help, 
hut Usually 1 lie ffliieosa has Lu he rewetfiJ frum I l ie cud of 
llic penis. Again it helps In Use a tuufE'iiqijel during sur¬ 
gery and then dbsLnhjhk: line uauee suture ilfialerLal is 
used In resuLUrc ihe niueusa a I I he end of the imrllira. 
Pnsl -Optra lively, (here may he iome bleeding urwl wadding 
may he used uisrde I he prepuce to help provide genUe 
pressure Ln sLup this, 

Ovanes and uterus 

Elective ovariohysterectomy (spay} in ihe 

United Kinedoiii. female eoillpaititnl animals are usually 
rtiML Luffed ireilinvaI of like uICiils and Learies) to preiLTil 
ur'iwariRod Si I ten ;nwJ prevent c«slrus uelivilv- Ihlek-es arc 
also neutered lo deerease the risk of development of mam¬ 
mary tumours, the beat effect of this is seen If the Midi as 
neutered before the first season, liitehev. tahhit* and ftis 
rels arc also neutered! to prevcai ihe development of pyo- 
metn (uterine infection) later in life. 

Hie ovaries arc identified and Lhc arteries lied off before 
culling the ovarian ligament. Then a ligature is placed 
iiround lhc uterine stump as close to ihe cervix: as possible,. 
In lie off the uterine arteries. before removal of the whole of 
ihe genital trad The most important part of the procedure 
is \o ensure that (he ovaries. are removed intact and no 
remnant* m tefl behind ibid might secrete hormones, lb 
vcheu? countries, only ehc ovaries ;ire removed jo*iriwbmy|; 
Lhis, is ii shorter procedure anil i here M no documented 
increased risk of uterine dih-asL 1 . Hilghcs anti esolie pcH 
are usually optraied on from the midi Lac, huL lu die UK 


ala arc usually operated on from ihe left Hunk approach 
lying in lateral raumbeiicy. There is some suggestion I hat 
spaying increases the likelihood of urinary incontinence in 
some breeds of dog. although lliis is not certain and only 
likely inhere is already an underlying Madder -ihnorrnulily 

PoM-operulive analgesia rod utncnralkHi are important 
The wound should be observed for signs of bleeding or 
bruising, und lhc recovery monitored. Any posl-opcraJliw 
spay lh.nl has a prolonged recovery from anacsLhesia should 
far assessed for the poujMtily of Lncru-abdominal haemor¬ 
rhage. Pale mucous membranes, generalised weakness, a 
rupid thready pulse, hypothermia, bleed log from the lapar¬ 
otomy wound or vagina ure oil symptoms that should be 
investigated. Post-operative instructions relate io wound 
care and restricted activity to prevetil dehiscence of ihe 
abdominal repair, 

Pyomeira rh is is the accumulation of pus in Ihe 
uterus, which may be infected or sterile. Il occurs moot 
commonly in middle- Lo older-aged animals which have 
never had u liner. ft is polnUBlIy life threatening and 
often presents us. .in emergency 1 Affected ammuls may be 
depressed und polydipsk iind may have a history of 
abnormal ot more frequent ocstruL They may have a 
fever and often vomit If the cervix: is open (open pyu- 
■netrik (here is a vipnal discharge und they may be less 
ill ilhan when the cnvji is closed (ckwd pyentelra^ and all 
ihe pus is retained in lhc uleruE. 

The animal my be in severe tciaamuc shock, and they 
often require intensive ilunl iherupy before they arc lit for 
imitetlhesia. O*.arioll>*4jerertomy is needed as a life-saving 
procedure ns won u Ihe aniuiHl is stable enough for sur¬ 
gery Intensive nursing is required in Lhc post-operalhrs 
phase lo ensure that recovery from the loxaemui and renal 
fnnctiwn is complete after the removal of the infected uleim. 
ITupd therapy ahould continue until renal fund ion and urine 
OUlpQl is nnrm.nl 

Caesarean section This ii ncceiary when a Midi 

hi queen presents with dystocia. The caesarean in^iy be ne- 
euswiTy if ihe aninwil is nol able to progress with normal 
hcrtli ie.g. hypocakacmia. uterine inertial and not respond¬ 
ing in medKiJ'l miiniigernerU. or aoraetimefl the fetus be- 
■ttunes sinck or dies in Ihe birth canal and caesarean is 
earned uui Ln save ihe remiiining litler. 

.Any uiLurtipCs io assist ihe animal lo deliver the feluses per 
vagina rnusL k- carried OU 1 under at rid aseptic condi I ions so 
reduce Lhc risk of pH>vi^lelivery mfeCfKWB. f ■enerully. the 
■dL'Casion is made hiised on [lie pns-tahiilaLy nf live olfspring 
irnd |jie duration uf llw Lih?ur so fur. 

Usually e-jL-suiL-jfi sole w i n b Lurra-J oui under general 

flnfljMihtLie, ahhuLigli wlkere Llur laoilihLs :src available, epi¬ 
dural ulLaesiheua is eIil" iLulmiquL iiE ohoiLL. Preparalhin i>.^r 
the caes^Jrcan seCELon fcieiiies ar-nucul Mil prnvismn viJ'ennugh 
pcrsoruid. to resu.^eLLaLe the pups kittens t uns Chnpter on 
neonatal care]-. Most veterinary vurgethtLi use a miitlme 
appnurh to the abdomen despite like ptnslMlIly uf pntader- 
enee with Ihe sutures by lhc young. Prcparalicm of the thfio- 
rnen for ureptk surgery must be thorough., twit avoid using 
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mu y herniate inla the WHrtiil *;u; anti qm twcwK slriijigu- 
lated became of (he Email opening 

Management itt* slunild lx; - scinuted 01 R- 

r;i \ lxL let iSvIirrmiiM ivhitt struLf nn.^ lb ex: m die hfffiLi :i fkJ 

die owner warned iibnri iJtt pnssibflpiy of viriuiguLiiinm. 
Ml hemi;^ sbneild he v.iTgiLaEly exirnrelod and die i hliljiii-iJ 

c-an -,i ' niirrowd to preveni rctuirtrtcv IlIl-jI.Iy ike ininul 

should iln be nctncrcd-. 


Perinea! hernia 

Aetiology Perineal hemi^ occun atmasi exclusively in 

oklL-r rn;ile ting*,. Jl is ii vsiiLTHled will] LleL'nienjlmn of I be 
cnusL'les nf I lie pelvie di.ipki ugni l eeieey uitil-k jiuI le 1 , alpf 
Lirnl. Vlleeled dogs lfa;i vlt iliETivully ileleeiLliiLe and h.ivu in 
ribviCMJJ. swelling. oil tilM or hink sides <lf lhe anus. The 

swelling is issLH/iiUL'd tv a L h impact ban of lueees in ike ftC- 

i il 111 a.* well ns herniiiLed Lihduii'iiinil coolants. An jiiipui- 

iLisil COnipil&eaLiiijn of periiiLvd kemij is ruIr l id lt x■ i*ci :nld 

ihLdrVerjliml uf ilk: bladder iiihd p^usLaLe. This call result 

ill aedle uiecSnal tillslr uctioh anil is ail er'ilcfeeit^y. 

Management There are a number of surgical lechni- 
qiies described for hernia repair Ihat involve apposing die 
remains of (he atrophied muscles using a monofilament 
l?ri|4u^ir| mature matcri-iil (c.g or pnlypropylrneT 
Some techniques also involve transferring muscle lliips to 
help support die hernia repiiir and diese techniques arc 
usuaCly more successful. All dogs arc easlrated to help pre¬ 
vent recurrence. 


PRE’ AND POST-OPERATIVE NUR&NQ FOR 

PERINEAL HERNIA 

Pre-qpersiiveiy, the animal should be assessed lor 
bladder pennon and ttie bossibiiiiy that the bladder 
could be retrofie«ed into the frernie. obstructing the 
urethra, if there is doubt, the hernia may be X-rayed 
qr the urethra caihelensad m. ord»r to empty lh@ 
bladder. Sometimes the bladder has lo be emptied 
try cystoceritesi* batons it cm be calheleused or 
reduced. The surgical site is considered 
contaminated and pen- and posl-operative antibiotic 
covet is required. Before the surgical preparation, the 
rectal sacculation is manually emptied oi faeces and 
a purse string suium is p^jtced to prevent faecal 
maietial contaminating the surgical site during 
surgery. Enemas are not used as they may result in a 
loose slurry that could easily spill mto Wm surgtai 
site. Post-gperativeiy, the purse string is removed 
and faecal modifiers (SsfOifca* Isogel) given in the 
food to prevent straining against the hernia repair 
and also lo improve racial Iwvdlon. Bilateral hernia 
repairs sometimes develop racial prolapse and which 
requires a loose purse stnng suture around Hie anus 
For a levs' days until the anus regains normal tone. 


Diaphragm 

Aetiology (congenital, traumatic) Piupiirugm- 

iiclc rupture is mosr commonly associated wiih trauma nidi 
as a road tiaflfk accident, causing u s-udd^i increase in ah- 
Join itiuil pressure when the gjkmis is ctasul. Tin: diaphragm 

ICu/s cilbci iLrouml Bhc L"d uv rim-iiiil-. itiiIimIi lit across 
Ii'liii'i l hi: «ni til In I be edge iraiLijI). Ihe* Low of a fuiLL- 
lHni.il diupliragni makes hrciilbinu Enure dcl'l iltii It ami this is 

erupted vuEh liLiniinjuji of abdominal cofUmiEs sueli as in- 
lufinc, liver, Spleen or Slinudl into ilk: pkural spuee. Tlk! 

irauroii may abo have caused puluii.Miiiiy i^itfeLusjcni (bruisi- 

of i he lun^s) wtukti iidtls in the ;iniirmil‘s reipiruLory chs- 
Im. borne eases ait hifttd ill Ihe nnx: of tbc original 
Iniuinu iimt ntoy pracnl utondw luBcr wiib dyfpnwa when 
mcH-e iibdmni™J conlcnls herniate ihnmgh into the dhm. 
OingenrUil debb in the diopliRifprn arc seen, lbs 

«.. «i ii ii i« ■ i: .-I >■! ■.vhi».li a-, 11:.- iierii. .inlijl |iL a ri Nwil-laI dij fib rig- 
him lie hernia. Gn ibis erondil ion, ll:,j vcnlrii I purl am nf 11 a; 
diaphragm is Li’“~.enl and :ibduinni:il enn liznls licnnale in I n 
ibe meiLiasimum (not ihe pkurtd spiioc). Often the aniuMl 
uLui h.Ls ii Lirge umbiheal hernia. 

Management All diii.pbn>fnluitic hernias are repaired 
Suryiealdy. C rmyeiiital defttls are rep.ured as cklm pru- 
ttdurtt, hui itipHurt* may netd to he operated on us un 
tnne'rgencs' if the Midi is in Ihe cfacal and it begins to 
elilhjl^. JdvalLy die animal sHlmlIlI he Kliihilised after Ihe ilC- 

L-idLmi in improve |be ttiUMihslic risk, bill m stiine cases. 
Iht dyspnoea is so seven? that nirfcry is nccnary. The 
tear is mii uned dond usms lonn-lasLing absorbable suLurc 
■naierial. Chrwifc may be (lillkulE lo mtuse due Lo 

adhisuins to I lu 1 plumra* and ;i.lsn Ji*c lo WfltTKliDD of ihe 
ahtlomanal uiu^rles, Lht ahdnrnen may b? difficull Lo doS£ H 
OftM ;i 11 I Ik ahduiniu;il LLml^nls are rdUUmfl. A chcsl 
drain may be rt^swry, pirhcidarly in chronic cases where 
fhfrt may b# a pleural tITnsivn. 


PRE- AND POST-OPERATIVE NURSING FOR 
DIAPHRAGMATIC RUPTURE 

Pre-operatfve nursing 1QO.&&S on provtsictfi of 
aupf^ementary oscygen, r&dueing stress <m handling, 
analgesie a/vd treatnnent of shock The nurSO Should 
be prupaT-ud Ed provide IPPV durirvg live anaeslfieeia 
and nnonitor lor sudden changes in blood pressure 
when the abdominill viscera are movsd back into ihe 

A caihoior may be used to asperate air out 
of She thoraK as Ihs rupture ps closed or a chest dreoi 
may be us*& Poffl-openaiively, ihe animal should be 
watched carslully for signs ol discomlotl associated 
with increased abdominal pusssute and evidence of 
oontiinumg diflieuily winh exygenaiicfi due to 
pulmonary 1 contusions. Some cals maybe mappetent 
aher surgery due to liver damage. 
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Prepubic tendon or abdominal wait rupture Limb amputation 


Aetiology Tiui cotijJiiiOii in tituHlIy sc^n ns. j .eon se¬ 
quence err abdominal wall trauma, mo\i tommon ly a rood 
jLfltleiiL hi.il also due lu a blucil blow -mcll its ■>! .kick. 

Huts msiy also be oilier injuries asMuial^J with the (rau- 
ihh. L’suiilly there is an cMCnsjve 4iTea of wv-ere biuising 
over ike rupmre and the a*ux:i*isJ vifaulaneoub swelling. 


Tlbt! rvpMkrt i* repaired dur^kally 
w!^i np; tong-UiSEing ntaurhablc maiLTiafs si&^h PDS. Very 

muLoerated muscle tissue may rmi rspuiir easily and a svn- 
fchei ie mesh might bu n€££$&ULry (<> rupluv-e devitalised 
muscle. Whew 1 be pnrpuhu: jnuehmeTil rv ruptu-red. wire 
sutures may be lists! it? rajLHii^h lhe ™ural abdominal 
wall to lire pubiL: bnne 


Mansgenwrit 


PRE- AND POST-OPERATIVE NURSING FOP 
PREPUBlC TENDON OR ABDOMINAL WALL 
RUPTURE 

Trie animal should be stabilised and given analgesia 
prior to sur^iioa.1 repair If the bladder is in lh& rupture, 
urino prixurdion should be closely monulored or line 
animal cacheiensed to ensure that the bladder neck 
is not Entrapped. Analgesia is important m the 
abdominal wall is olten very bruised, Ar&ti- 
inllammalOfto may help with resolution of bruising, 
as well as padded bedding and cage rest Faecal 
modifiers should be given to assist with defecation so 
that the animal does nol strain and pul pressure ^ 
Ifte abdominal repair. Animals lhal require a mesh 
implant: should be closely monitored for signs od 
infection or siiraus tracts associated wish the implant. 
Post-operative exercise is restricted and the antral 

prevented from jumping up or stretching the 

abdomen. 


Musculoskeletal 

Tendon -and muscle repair 

TentUin and miLvck 1 dam-Mge is uslbu lly swonAijy to imuma. 
unlev* ;i nixm^iiin^ or kwtofny b m been performed as, pari of 
4i siijpi«iJ approach to ii join I. 

Miwtlt; 4.9 ;i is usually repaired as soon uv possible 
idler injury wb| ii hvorhabk monolilamenl material, 
Tranmi lo muM.-fe often result in very T¥iL>uejuLed fragile 
I issue and it can be difficult Lo reappo-se successfully. 
Normal heiillliy mu'selc hemh quickly after a myotomy as 
it luas B pood hlood supply, 

Tendons heal very xfciwly and have in he- vuppciTted lo 

■frb^u.rL" I h;il Lhtry do noil slreti.ii :m*:L k:»*e funirtinn 

Qrilu^pii^dk Empkjnis may he used to prulecl the tendon 

until lE has lully repisi nrtL ;irvd remnd dik'd. 


Ariapulaiinn is an LinforiuiiHjLt: hul ifcnE mfrequent surgical 
prixiidure in all of Ihe companion animals. Il ls ii very diffi¬ 
cult cnnLifpi fox rruiny owners to eon™.- in Larm* with and 
they may nfled spvnnl counselling and *dvk-c. Most dojis 
cope with ampiilalion much betier iIliil ihc owner will 
L\\pec\ and may even be walking and ruum-ng within hours 

id" ii iiaiL";>iJiui il,' reciiven'w 

AiupuiuEmn m;iy be retoninieiided fur eIil- fnlkming reu- 

■■iins: 

■ Cum Liw KtnuVdl Lit a henijm tumour to-p- liaseiTkaJijdtr 
perky tonti). 

* Palliative removal rf 41 nuJignanl. bnl very piiinl'ul 
cumour csteosireofnu). 

* Injury ip ike denial hmh ihai beyond repaar te g. skwr 

ijijuf >). 

* Nervy rout avulsion rcsulling in pemiancni paralysis of 
Lhc limb. 

■ EeonomjL reasons ii she 4omple>: fracture or soft lissao 
injury is loo es-pensivu for rvpiiir- 

The mosL iraportjci a sped e-»f iissessrnvnl of ii p-ilient for 
amputation tv cvlublisShmg ikii ibe oiber three limbs mc lit 
and free of artbriik or oElier diie-jsc. (hi iitlmhsion it is very 
important lo cheek and sEatc cm the consent form cmaeily 
which Bimb vkould be am^ucated. Obese p4itienK or I'ery 
larg:e breeds may noi he suitiihle L-auditkili^ far umpulalion 
,is ihey will have difficult sbifLijie Eihe L-e-mne of gravity over 
Lo Ehc remaining legs and! m;iy be lets mute. 


POSTOPERATIVE NURSING FOR AMPUTATION 

P&sboperaSbwo nursing is important to help Itifiso 
patients So their feat as soon « possibte so that they 
can quickly adapt to a new gart, Waking muSL bs 
assisted il the floor is sappeiy or else rubber mats 
may be laid down io give the dog confidence. 
Surgery may be pro Longed and trier® can be 
considerable blood loss from the cut muscle ends ir 
oialhermy is not avsilaole, so InirfivenouS Fluids are 
important to ensure a rapd recovery P^evontiori Ol 
seroma Formation al the steofftiiB amputation cen de 
eehl®v®d by ba^aging or use of a drain. 


ArthfQiomy 

Some Huigicai conditions of iJw jeinLs require suruvry insM.!e 

Ihejoim iflvdf fuilhrfitomyt. i htr vciiaunCKrN^NI indkiilitmet for 
joint vurgen in the dog mid ui Lira diidoeniiorix, fi^mucn- 
tous injuries (in pankulm cruciaie UgamonL nipLut^K wiai- 
cliondj'.'Ui tobnormol devdopmem of e-jri.iinuc in ikejninO, 
pcn?tr4i!ing wnurMf?. of the joini and fractuort invu-Jving ike 
joint surf-att Ttic elbow, stifle and hip arc Ike m-ovi com- 
mnnly ihflVcIed iocUtJ. 
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Strict asepsis js extremely ntipOri-anL as pLiflt^pftratiive 

infection in the joint h devastating. Equally important is 
careful haeniosEuris and meticulous ttpdif of ill* Mirgifiil 
approach through the Joint capsule. The joinl ri usually 
flushed! oul wit sterile saline ai Lb# end of tiw Wgfity, 
and the repair raude using mOnuliiailsiim! ttUiW materia t*. 
Joint surgery ran he very puinlu! and good aiLalgcsk is 
LmporL-iinL some vurgctHift Itiuiy use* IlhtjL ariitesthetie into 
the jcunl Scroimi fAndaiittft is j cuinriiuri poaE-operat i w 
compIkaLion and some veterinary surgssnns will put j pres¬ 
sure bandage on Ihe joint lo prevcni this, and in unmobiljM 
the join ! tor a lew days. However, ii is diiln-ult uniiuibil isL' 
the elbow and stifle and ofltrt bandages are iiwlTctEirVi*. 
Exerwe is usually limlil^d to a si net regime 4fld ii is impui- 
tan! that Ihe Owner is given ckar WfitteffL instructions, 
in* Mhtv# speM-iiihit centres, joint surgery may lx- carried 

OUl using uinihniwiipY. I Ins enable* ac-CL'ss lo iJle iiiilJl: Ot 

ihe joint without Lbedi^vnncagaiaAdiioSrl-opcrauvciun^ 
plications nf iIk: surgiL-jl approach. I he -.if throve ope niusi be 
sterile and s|-H.LiiilL> i i msii uifciLriLLs are used liul are intro- 
duLULl ]mo Lb# join.i vin i\ separate hole. The joint is kept 
clear during Surgery with u continuous fajgh-pK^iiK sterile 
fluid lavage. A sterile starve k. used Lo cover the cable from 
the jrthrofloope to the viewing screen. 


Arthrodesis 

Aethrodcsts is ihu surgical fusion of a joint to prevent its 
movement, u iUl ts used when there is intractable joint pain, 
chronic instability of the joint or an irreparable joint frac¬ 
ture. The principle is 1 hii 1 the joint surfaces are obliterated 
using curettes or power driven hurr§ or saws, and then the 
joint is fused in a normal standing position, using plates or 
screws io compress the surfaces- together. The joint often, 
supported with a cast poEt-Dpanlndy unlil the arthrodesis 
has fu lly healed and cu n support I he unimaks weigh i, Again 
strict asepsis is essential lo ihe success of ihe procedure. 
Sometimes the surgery is done under tourniquet te.g ciirpul 
urthrodcsis.l to reduce blond km and improve visibility dur¬ 
ing surgery. 


MAIN PRINCIPLES FOR NURSING THE 

FRACTURE PATIENT 

* Assessment and treatment oi concurrent injuries. 

* Provision of aM|pil. 

* Assisted walking to ensure that she animal does 
nofl slip over when taken out. 

* Provision oF adequate d«y bedtf*ig so that the 
animal remains dry and dean. 

* Monitoring For pressure sores 

* Moniioring the temperature, pufse and respiration 
rale as indicators of pa^n, inFedion or Pislims 

* Observation of the surgical wound For signs oi 
post-operative infection. 

* Detailed coifimynication with the owner over trie 
exercise regime and prevention ot excessive use 
at the Suit? during the healing process. 

* (Regular radiography ol Ihe repaired fracture So 
monitor heahng. 


Spec tali si orthopaedic surgery 

Souk orthopaedic surgery is only dam in referral centres, 
such a.i i Ii Li tihLil plateau levelling £H5l«rtom> (j Ircatmenl 
Rh erudite rupture), ioml hip re placement (far chronic hip 

■arthritis d ue Lo Fl ip dysplasia I or very complex fraeLUres. 

fhrac procedures require detailed assessment of the animal 
and the surgery is dune under very stria aseptic conditions. 
The equipment is expensi ve and die nursing stuff must be 
experienced in ihe use and cue of these instruments. 

For example, when a loLul hip replacement is carried out. 
the animal is assessed for skin disease that may increase the 
risk of bacterial coniuiinadan at the Lime of surgery, obe- 
siiy. gistroinrtsitixul disease LhaL might cause a diarrhoea 
during hospitalisation, as well as its orthopaedic disease. 

During surgery, the surgeons may wear two pairs of 
gloves, use adhesi ve waterproof disposable drapes, and per¬ 
sonnel in theatre are limited co reduce aerosol contamina¬ 
tion. Often u culture swab is taken from the surgical wound 
just before closure Lo check for any eon Lamination in the 
surgical wound during surgery. 


Fractures 

Fractures are often the result of traumatic incidents, bat in 
small-brad dogs, I hey ran occur if l. he dog jumps dowia 
from ii height - e g. out of ibe owner s am or of Ihe 
soFa, Some imeiures are pathological and are associated- 

with be me disease or neophista. 

In incwl instances.. fescitures arc repaiTULl surgically, 
allluiugh thii depends ois 1 liu I VjX 1 of fraeilLrg (see earlieTj.. 
11 is i jiif v-i 1 jci 1 thaB two good .quality radiographs are 
obuiined of the fra dare prior lo surgery in order to pLm 
the repair. Jin mediately posi-upcrati , .ely. iv,i.i- views are 
taken to assess the success of the repair and to detetmirie 
the position, of any implants. 


Spinal surg&ry 


Ncurosurgkul procedures require certain specuilised equip¬ 
ment and skil ls and are usually carried out in referral cent res. 
Piugnosis of spinal iniunks or d-isea&es ore curkd oul using a 
cwnhination of dinisal esamimrlion and neurological tests 
and radiogrnphs. cwtrnst radiography (Tnyelography) and 
adviinajd inugiGig ledtniquw (e.g. MRI or CT) Samptef 
of spinal Fluid may he laken for ;i n;i lysis either fnm between 
the skull and first wrrviral vertebra (dtbml puncture:• or 
from betweot (he lumbar venebroe (lumbnr puncture i 
Spiiuil curd injury arises from any pressure on the cord 
within the wertehreil caiuil, The resulling infliimmalory 

ressxmsc can resuLi in DcinEnnued injury to Ihe nerres even 

after ilie cause ol ilirf pressure Hus been relieved Recovery 
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ffuOfc riflihLil iiijuitls is Very Juw :mcl tlilj nines ;l qoiti milled 

iU'ilI Ckifi lie fluffing sLu.IT. 

K^'uiiai i turn. I dEiihkuls ;uv ;lL luyh nsk i>f ;.i iium her ol 
t! imi pi Kj limbi that tilth he ^illcvin Led nr hy gi.nxJ 

ri lifting. 


PARSING SPINAL INJURIES 

(1) Ensure that the bladder is emptied regularly. 

(2) Check for pressure sores three times daily. 

(3) Turn the paiienL regularly - at lest every 2 hours. 

(4) Morwlot conscious or unconscious defecation 
and urination. 

(5) Monilor neurological reflexes and record 
improvements^ 

(6) Maintain adequate nutrition. 

(?) Physiotherapy oF all joints to prevenl strflneas 
and cartdage degeneration. 

(ft) Keep the skin clean and dry. 

(9) Provide regular assisted walks and attention; 
move the patient: into a place where it can wafcdh 
general activity. 


Spaniil piiLients aic ut risk from the following: 

* Ehicuniiinaij. 

■ I'xusMinr uktitn. 

4 EXrimutilis due Lli umk OT luccul >kni i-imlinc 
4 l.unh r«i:dinn;L. 

4 MlimiIc wastinp. 

4 ijlllUjry EfLU.'L 11 fa 14JiJ 13 L! ■ I. 

Most dedicated cwnco ctii miiniape small to moJiurn- 

siraL rftnimtvnL piilienKut hnpbe uiWl 1 Lhu animul is urinary 
LLHiluijrnt, Nil will need del 411 led wrillLrri guidelines on nur* 
sing cn.ru, RuuuLjt visits help to immilin I he imional's pn»- 
gnnss mid to provide suppurt to the crwncni that liny are 
dying ltvlt) Lbing CSOcfeClIy. 


Fractures 

Spinal IiulI iiiL--. are usually the result of tFBLIDU, and Llic 

radiograph inav noi accufiittly refleet she degree of spinal 
cord dtauoa^i done at ihe link: of impact if the spinal mmacks 
lias e pulled ilk: bones back into alignment. IT a spinal frac¬ 
ture is suspected, the puEiein should nol be wdaled or-uiuics- 
Lhctised for radiography- as the muscles may be holding ihe 
bones in place and preventing further spinal cord diimagc. 
Some fractures sic managed with cage rest jf the spinal cord 
injury is not severe. In other cases, the vertebrae have to be 
stabilised using pins, plates or external fixation. 

Disc disease 

The intervertebral dkc* an gn use severe vpmaLcnrd injury if 
I hey dislcsdgc and erupt in to t he spiniil 9ittl r hilling Lhe 
ventral aspect of the spinal cord This dnssseiilly octets in 


the muLl-breed dogs such us Dactbi blinds, PckmucsL' ;md 
Jwk Rtnoed Terriers which have j defect in the curLiliijp 
component of the disc (Type I). Thc*e disc piniTusi^ns 
cun ix'i-ur very suddenly and result in acute paralyses of 
the puck-nt. Another disc disease syndnomt: is uxn in ngghjg 
largcr-bnzcd dogs, which causes stow oomprEMiton uf i hr 
spinal cord and rcsulLs in chronic nerve pain (Type l). 

Roth types of dhc disease lire alleviated by iiifgary I a 
open up the xpimil can-ill llamiiMvIomy) -and to remove the 
fragments of disc pnesabrig on the spinal cord. This- is very- 
tgerialiscd sutnjtry and careful asaeaiDciLt of the patient is 
mweMry to (kEtflhine which pari or the spinal canal is 
iflffitd. PoatKjperiilively, the patten I may he slightly 
wnirw before the neurological symptoms improve and will 
require prolonged nursing care. Acute eases of paraplegia 
&ttould be operated tin as soon as possible to reduce the 
damage Ln Ihe spimil Wid- 


Neoplasia 

Tumour* are ueeasiucnfllly diagnosed c;hj-uiik neurological 

syrklpLurlu scxaiEiciary to slow tnraprewLiin of Ihe spin-31 
cord as Lbcy jpim within the am lined spaee of the spinal 
cjElal. Surgical ierrMiv.il nf benign lumniirs of the meninges 
via a lairmiLLiomv can he successful, buL lumijun-i arising 

frum diir vcrEchr.se I hemraHves gR usually Lpnpenuhle, 


KEY POINTS 

■ Good surgical nursing requires that ihe nurse 
understands ihe normal physiologcai processes 

of tissue damage and repair. 

* In order lo be goie to n»urse an animal eflectiwely 
both before and after tl>e surgery, toe wrw needs 
lo undersiand the disease and the surgical options 
lhal are available to help ireal the animal. 

4 Hafstaad's principles are the mainstay of good 
surgical technique and provide a good bass on 
wh»ch to start nursing a patient: 

Strict aseptic: technique. 

Getnife tissue handling. 

Preservation of the blood supply. 

Removal oi necrotic tissue. 

Accurate haemostasis. 

Closure or drainage of deed space. 

Analomic approximation ol tissues without 

tension. 

■ 2 km>e surgeries nave ve*y speoiic poieniiai post¬ 
operative complications ar»d the nurse should t?e 
awa re ol these m order lo monitor for them or try to 
prevent toem. 

* An appreciation of Ihe potential surgery for a 
condrlion enables the velennary nurse Lo prepare 
the patient and Iheatra appropriately. 
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High-dependence nursing 

E. Leece and jV. Hitt 


Learning objectives 

f 1**1 iff xjuffying tim i ititfTlrr, xfitdi tit *■ i uul hr ah it' f »i*. 

* LVyltiIx! cJk' laursiziL' skills fiettUKiry frit llle eini: til 
rn ;i 11 arunuil jVMiltiIs icqiiiriiLL 1 ;i lihnc iilkTisivC nur¬ 
sing prauttol lhan roulane in-pntiflits. iinchiAng: 

i* Monitoring and v-uppon of the dilTercm organ 

■pSlfifVU, 

* Pain control. 
m Fluid therapy. 

9 KuBItLiOffc. 


Introduction 

Kiu.Ji dLpL-iuk-ik:) nuisialu is defined a-* iiric-l.ii-i.Mk- ILiJfsrnjL 

and cm rifrom Lbc feUowift£ 

■ Manapng a putHplegk paiKni. 


■ t.lminiskriTii! hourly ^phth-Tirne drop* M i pu(wn( wii h 

.i deep gMtwiiI obr, 

■ i afculaling the intake and output ol'a paEiant ^ish uculc 
ren/il failure. 

■ Manning an intensive care case i Fig. 2ft. 1 1 . 

TTksc pulicnts require a lot of nuiwn? skill, time and dTon. 
Time and stuffing is nf paramount bnporUi mat und lhc FoE- 
lowinf should N? 

* AdcqiuiU skilletl Mil If 

■ 24-hour nursing Curt. 

■ Dedicated monlkuing equipment 

■ Cmominioviion 

■ RtiCCIffid Icevpipg, 

■ Tim e 1 

AlfeqtMU skl|li:il sliilf iirnl i! PS'IU hilled ICiim approach HFe 
required 1o ensure good pul ini l i:are is not overlooked 
Twenty-four- hour cure is often needed Mr (h*w p-al ic n I - 
'I his* invnlvin v.-cuLsrig shifh, ruches ami u-eeJcends- A guod 

stable iiuimcil! Ltarii jnd ili'dicaI i'lI appn.KiL‘Ji is impure*. 1 
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Tabic 2 b. L lists Kiimv Lit I by basic L^inj prviynkl ngtjuired for 
live nkiiikauLmiciil and iihimliiriLi j ■•■I n Jiidi-ak-ptpdenfy 

easy along wilh n:miii 43f ihe desired Squipment f(*r inten¬ 
sive care. 

C iiriiLiii umi-'jliLir is nol nnly imporlurri I but ween nurs^. und 
vLlLTGiliLry surgeons, buL llIsii b$\ w£en sL;lI 1 and LHl p owner*. 
Some pa.LienLs may be presenteL in a LrnliLal sUl 1^, c*r (lief 
polienl rtkny he u iMleru:s?i ii £ H'njjor sur^ury. Il is tuiL jusL 1 Ibysc 
|Xj 1 tle'i 1 s, hul all paliL'rils lluil meed LoirurnmiLialinn with Iht? 
(.KVraiers. 


On admission of Ihe patient, Ihe owners should 

be made aware of the (ollowing: 

fl) What Ihe patent is coming in for and which Costs 
are going 1o bo performed 

(2) Risks of any anaesthesia. 

|3) Approximate length oF slay and eslimato d costs. 

(4) Ongoing updates on ihe pationd and the cost of 
treatment so far. 

(5) For all high-risk patients, resuscitation should he 
discussed wilh Ihe owners with particular 
attention being paio to Ehe patient’s condition and 
longKlefm prognosis. The option of resuscitation 
versus no resuscitation should be presented to 
the owner along with whether dosed or open 
chest resuscitation should be performed iF these 
facilities are available at She clinic. 


Table 20. 1 The basic equipment required for the 
management and monitoring erf a high-dependency 
case and also some of Ihe desired equipment For 

. an ICU 

Basic uqmpniiHit 
rnpuircxl 

Hnrsrt lamps, pads jsnd'pr inojhalrjr 
ThfflrrnoTiElcr 

Inlravmn-us c.T*he*crn and flud ddivary 
5^5 Isms 

Unnary calhclLfs 

Oxygun dakrtfiy Byfllwna 

ECGpMmkJ preBeure 1 moNtor 

PCV.T^BUN 

ftoMomotef 

CPR eqM?Hnenr icrasn InaMiy or 
24-hflijr nursing 

Desired eq^prnpnl 

Hnorraldrxjy and bochcmialry 
El&rlratyln analyser 

LMc-3d pas ana 'ysvi 

Rube ciKifneler 

Ciipnograph 


flCV - fUKtari Ml KrtifTw.' fP -■ Aafcrf awi^n pralwn: SUN - irtrad u™ 
frbThpri, CPR = CflflftqpufrlDlUfy fMWADOT 


Record beeping is a trucial purl of hagb-dcpendiKy iiue- 
«injj il allows for monitoring both physiokificjl Lrcndi ufid 
Ihe pmkfil's response lo therapy us well as enabling as\ 
hot rate record of IralmmLs. -nod noning care. The record 
Ehould allow foroomEinutty in patient cure between nursing 
* hi If f ;ise notes should include u plan for the monitoring 
and irculirtcnl ol critical caws and lhe« muy need to be 
changed u-nd update] revcral lime* per day. Obviously the 
type nf cHmiral record depends «n the lype of palienl and 

rikiiy rjiiyu Inim j umpk- caret system for u piiiicnt receiving 
physiol humpy it> ;l full intensive ttirv record such us Ihe one 
shown in F(g, 2U,2 for Ihe critical cure patient. 


Nosocomial infection 


NoHKoPiial iDffftinvi iire infedhru ucqaircd by u paliml 
ns. ii Tipsy]l of lheir Flay in botpilul. Critkfl] care palwnls are 
ill higher psk of in lotion* with urinary tract and wound 
inl'wlnnE being more prevalent ihui more serious dies! 
irtfwlwns or bKlBraeaua. 

Nosocoiiiifll insertions have a null i lirtQn:il aclioloor; 
fl) Patksnr facto is: 

* Dtseue prooess can lower the threshold to infeel ion. 

* ELndogctuMih and MOjjenous imniuno^upprfssien 
(e.g_ corticosteroids. cbefnatherapy). 

* Malnutrition. 

* Invasive nmniljoring xnd supportive techniques (e.g. 
intravenous and urinary alhctcK). 

12) Ik.-ispicuL fLiLLorv: 

* Floor JLyiJK'iiL- 

+ Transfer by HtoJ between patiaitL 

* Overuse of antibiotic*. 

Prevention of nosoeomiul inifEcciians ih iraperaLtve in the 
crilkaJ cans aafdng. This wilt be discussed fanher ibrou^fi- 
liui thechuprer. It is uniHirLim to fcni-c-inhcr ilun anlihiotit^ 
may prevent and treai ayaieniic infeciion by :>u:wrpiil?le 
Ofg^iusans but they may predispose |o overgrewth by resiv 
tLLiit rnicro-orgariisjtia, tnaiking tlic treatniant of nosi^eomial 
imftclions exiimely difficult. Antibiotics should unJy be 
used when necessary and not lo cover up any inadL\|uu^ies 
in naranf tccbniguG^ 


PREVEN TfQN QF NOSOCOtetAL INFECTION 

■ Disinfection of kennels between patienls. 

■ Barrier nuruing. 

■ Reduce nek of Infection through the following;; 

Wound management, changing soiled 
bandages. 

(b) Management of intravenous catheters and 
other indwelling equipment. 
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Fin;, Syplirunm m|!i.-vi p .■• mrcn! in l-fw tk'J ipl SafiluriM-HJ* %dn Kssihg uu*iJ hv nn ■■.-.i r -i*llB. (hi N.i4r hriiUf iimt< 1 «* rndLr* small 

Iricifiicm III Pit Ik III |LI lnfcHliMI nf HP L.mn- \Ut need I r (LLiltetti nil .\iL*.ftmaii nl fcpnn «iUm|afl ttl m GAltirttf and 'tturnJ will ttptt, 

i|if) lluilting l. iiI h'Il'i mill li^f^jnni^cl uliu«, {ft I mill haiiifcxp.nl. with iT-piwi Tof awtl 
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Hy. 2 ll.fr \n iHchiiii r iin#uiqg sfcibM Ik: :ipfihi,\l hi :i Iniiy-lcriH 
catheter 


(I) Htair 
(41 Dtacfenfoii 4 

* 11' i lur, occur* * i h lt cj[ i ht'iL'i slum lil K: removed and u nothcr 

LJlSjicliT pi.iced in .1 %IiI 9 ltceiI tcvtdi i llicz Icp >. •! ISil? l:llI h l Il 7 l 

lliei be ■mill ma\ (tor analysis to deter itiiiu ilie luilsc anti 
type of iafetiem), 

* I lie c.i I I; jLlti should he fliulurdl every <i hunt* ■when tiol in 



Patient monitoring In high-dependence 

nursing 

111 lt 4hiii|v In TtUHtiljor I hi; dilTtfLU'l heu.iii \\ stems i* mipcra- 
live Lu high-dcpuiuhncy n urging dak!, Can hi: ap^ked In a 
lariely «l? sLlualions In cHl sajvprelv ill puEjgjIU, all tin; an 
syslcnn* xhutiJd he mom lured. 11 is iUx:L-svjrv 1ft he abk to 
UR- cquipihiJflL asjalahk and. Eft hi Lei pi cl WsuMs obtained 

diid apply e3icjh to the paLieM. The nursing and vrEerinury 
team nan Lhcti preside snpponivL 1 - measures necessary. 
MuEMufiau applied lo each of ihe befciH svsuiua IrSled 
brkm will Ins described along with a hrkf disentsion on 
how the ewmnion ahsionnalilks detected can be treated, 
although Ihese are covered in greater detail in other efrnp- 
lers. 

* Respiralory sysiejn 

* Circulatory system. 

* ThenncireguLston. system 

* trascrointcsLimil system. 

* Urinary system, 

* Neurological system, 

■ MumiltrakelcUl syiteit. 


Respiratory system {pulmonary system) 

l In: Iuni_i ilim uf the nsfriratiffy astern i* to oxygenate blood 
and remove curbun dioxEdc. Pin requires .normally fane- 
i inning kings io a How ?iw exchange along, wicii nofinul 
insnuie LejLlTkiiifm, which is utnim|L i il bj Oratory rate 
jfld iidn\ vulrnlfcg. 

C1 1 Respiratory rate: 

« Normal values vary widely. 

* I lu.- reftpiralqcy lute does not tell you .i I n ml lidal 
votirme. 

(2l Respiratory depth and ihysJiiii: 

* Marked viirixibwig in Jeptli or rhythm can. signify .i. 
pFishfciti which, rl Idl unlreacod, could lead io 
regfhrahrty failure. 

* fo«cH»v¥ abdominal effort may lx- ;in indication 
ih:ii the puliml i« trying U» compcnsaLc for a prob¬ 
lem such -is lung disease* pleural dTufrioit, pneuineH 
ih Liras, or upper re spins lory tract obstruction, und 
should he irmtiedialdy invcstigaled further. 

(3) Mucous membrane colour: 

■ \dieri of cyan oik- colours ipdicuJe hypoesnemia. 

■ Cyanosis wall not be seen in severd v anaemic 

V a > ■ B m Jr 

pjlieni. 

* CyiiAuhis mas cKxur il lligre is |nw hli kx! fl-iiw an I he 
Capilliiii, bed I’.dptu-Zl-'iLjioni-il seshi hop, wverc 

£ hooky. 


NOTE 

Ambiftnl lighting can, in certain circumE-lamcoa. cause 
membrarwa lo apt®ar cyanolic. 


(4) Ausculhilinn; 

* H>.lh %siIl's of I lie chest ^li-i'ijkt \v. iiiiM.ilr.iied fbr iiir 

flthw; 

m I .Vcrc;i-‘L«.I ilia mu vl'hileiI ctuiy hkLiljIc lung p.ilh 
ukigj. pMUOIOllliPhaX, iir pk'uriil effusion. 

■ I f ihere is U pper l Cijtirutor y 11 ^ei dhsLi lecLmih. then a 

barah inspiratory noise muy lx- uuseulUlod at tih: 
Iffvd of the tracheu with the slrthuscope pbeicd on 
the vo Iral iispecl of I he pxAiknE's wxk well m 
being heard over the lung; Ik Ids 

■ Abmirmal lung tiuim moy be delected (iruckfeiu 

whcvKe*) 


NOTE 

Vetenmry a f ten ton s^xiuid- be sought n ebiiormaliileg 
ara fJetocled and nvty be further mvesiligated by 
thoracic imaging. 
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SVriiiUjc nf ahbhL*ClL*d. 5«.v ll suit! uni nuiL'Iaiiic fur cunliruioisv 

drainage. Tin *1 1 L-tuilidii \;lIve has u iiriKk'ncy io hkndte and 

i ltl| lii i L's i ■j-.l.'-li l;i i dunging. f'hira vilIvl 1 iil;iv foe ii-hxI m 
pallLHLU W irighilLL! -|Kj , 8 Vl 7 t 5 L L'. 

• l IkLtW JtlTJ ■i-jl SVilfi-m Mils CJiniprisi'V lb illffilff h'lMlIi' 
iMlh -^Sirlilu wjIJiic wjIlt In llhidcpEfa nl a Jew-c^n Li metre £, 

The bonk- bus la bung, into whfcli I*.*,l» luhc- :ue iramed, 
out* of w hich is submerged 1 era into ihc saline walcr, the 
other remaining jfikwe the fluid The fluid enraies a hnck- 

pfUSfilil-e and -^-ah llic pluijral easily I ilhii I be 
airiSLlsphefC I hi- •■;■ ■■ Ilili l-jci pmviJc iiilcniiittml ut 
eiMlLilLULiUs diallings. 


reehnkftM fhr itth ftmthtu ihiiMit'jir: 


(| j Clilticr tfqLiiprnejn? 

(2) Stenk ftaun. svtuijk iirad KMiUjiner kidney dish 
(3S Ensure the piilieral i-s comforLuble. 

MS I fie ten L 1 ^OTTnnunciii|! druinafR cnmire l.be damp is on 

and the ihrec-wray lap is rdf 10 ihu pmwul, 

MS Conn eel I he svnngc la the Ibrw-way lap 
<i>t Unsciew or undip llw damp 

Clm-e itK three-way lap lo (he ulnK^plw 1.1 he iNto* 


way tap will mow he open to the pidwnt ami syringr,. 
allowing drainage k 

(8) Genllv withdraw ihc plunder of the syringe to aspirate 
the uir or fluid, 

(MS Orate lhe syringe is Tub, close 1 the ibree-wiiy lap off lo 
the pa Herat mwl expel the Contoenls of the syringe into u 
suitable conlaiirier. 

* 11-11 Coral innie unlil u vacuum is fell in she syibge- 

ill) ( lo^e 1 be three-way lap olf lo the paCreni rand close lie 
damp, 


TfP 

Palients wilha chest dram should ideally never be leh 

unattended. 



Hr-. ■ 1 Ch-ral (Jiurn tmndiUKd n Haix 


■ To relwve upper airway obstruction ec.g, laryngeal 

para lyws i, 

■ T'adHime iHm temoV-ii! o 1 lower uitwuy MstPlions 

■ To iillnw manual metb™fcnl ventilation 

T r/s’f o/ r™JifYjfr«wiar 


■ SihirTHte .inti nylon an 1 mm-imUnl muEefijIs u-ed lor 
inLcheostoray mbes, 

■ Mel ill tilbefi lire seWum used today. 

* Single i if double lumen lubes uvaituMe. 

■ Dnublu Iliiiil'ri ILihts ma\ iu.il he suiLihlu Inr ■.null <lngs nr 
C4K 

■ Cnfbd or wricttffcd- 


JJP 

CuFled tubes predispose Ihe patienl lo pressure 
MCmib and persl-intubalion Stenosis. 


.Viivjiraif i tf vhr.tl iktltm*. 

■ 1 heM d rai n-. <h m ik3 hi 1 bn ruSa gpA li^h i ly m pliitie u ■ pry ■. u ni 
di ik^gerraenE or damage by I he pniiend I Fig 13) 

■ ftnodupes should he dunuect daily unSu-v- loik-J mr wvi. 

■ The pnirvi ni insertion shutnM he lv B pi and 

checked nenularly 

■ The pm ml of m^Fliora shuidd bqdiaira*il Juily. 

■ The prs-.i.'ii.'L'j fil|‘ .m JEldwrrJfiiii l: yliesL dmifi will CHIlw.- 
2 inl.’k^ nl Ifiuid Ick he pnidiicL-d per sLi_v„ 

■ Inlennittenl tlraira;iiiM sIimluJ Iv e»ireiL-\l s.nui j! regulur 
iniervah dopi.Tidi.HiL lmi iIil amount Liflluitl pF4>duce\l. 

Care of tracheostomy tubes 

fmhcatriwi u /ijr frtwjmr/it of tirdtiieiMIQiWjf tui>€S\ 

* I n iilLow tut Jch-. ci y of oxygen and volatile im.ie^ticiiL: 
iigmili during ecfLiiin upper airway or inlrana^l pru^ 

vX‘du res. 


Vwr-vwig ('aw of /riftj’f. sm? rwri y fu I'm"« 


The ofc^eclivE of regular management is to prevent 
Ihe budd-upoF &ecretions that may block the lube and 
lo provide aseptic wound ca/e and humiody insp^od 
air. 


* Observe the puiiL’nl oonlinually fur oarly dirtKlion of 
ocdusiflli. 

■ Vny - Jim of di-iiTV'-.s. Llyspru^i, l:-.>uu Ieiji u or |i;L ! Aiaiu a I I tic 
sUcciiuld mtlBcal'U iin ckhtlTULiitm.. 

■ \ic snihir chL'dcv Iriim c'.crs I st ! irnn Lusters 1 Juiur- ;uc 

otlen uoeskij. 

■ Humidify invparifsl an h> ufeu of a humidity L-\di-inu.e 

filter i.nr 11 1 1 i. 1 1 nrn^l- nehialiM:is oi by insiilling U.5 3 ml 
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conipJiiaiM. Treads in CVP nuy be invportanl in rc- 
bydration fluid therapy, cardiac problems when list 
pumping system may be failing leojigestive heart failure 
0 € pok-aiuhiil tamponades and fluid therapy in oliguric 
renaI failure, vi lien excessive fluid adnimslraucHi is sol 
eliminated by the kidney*. 

* DecreaKd CVF is mod commonly •caused hy hypo- 
volieniii leading lodetTeiwed venous return to ihe 
heart. 

w Raised t VP may lx: due Lu fluid uVCrlu-ad, pm. it 
cardiac raniracidiLy, arid peri cardial Lanipiuiadc. 

* I wither 3fifLT|srL"ljliun of CVP readings is beyond 
the scope of ikis chapter and rnofe assformu-Liori 
cun be found in Chapter 21 OP fluid therapy, 


Mwumrtmen? nf Cl F 



CVP is measured using u long catbcler. which is 
normally inicrlcd viu the jugular vein so that its 
tip lies- in the vena cava within the thoracic cavity 
close in the right atrium. 

The patient should be restrained in butcraB recum¬ 
bency and the neck placed on a sandbag. 

The length of catheter required shou ld be measured 
•H'rom the point of entry to ihc heart base). 

The urea over the jugular vein sho u ld be clipped and 
propped, and i suitable drupe placed over the sile. 
SiLtile gloves shoai Id he w-om during this procedure. 
A mnalll nix: is ion should he unde through the skin 
overlying live vein prior lo catheter placetnetil. 

The catheter nuy he introduced into the vein using a 
variety of technique*. The two most commonly used 
icchnrqitefc itl weriifctfy predict 1 iire the peel away 
CAtiteter and the Sddtnger technique. 

I be peel away [L'chniqiiL 1 itiuflves placing a specially 
made short iifllrodiwLion catheter into the vein over 


a needle, removing the needle wd then sliding the 
jugular eatheler Ihrough the preplaced cutheter. 
Once in position the introduction cutheter is peeled 
awiiy leaving. Hie jugulur line in place. 

The ScH Niger reehniqac 1 again utilise* sin inlioduc- 
imn catheter or needle, which is inserted into the 


vein. A guidgwiru is ihen intniLhuped into the vein 
and the caihelm- removed. A special dihitor is then 

pushed over Dlie wire So dilate I lie lei I ranee Ihrough 
the vessel Wall. Uiicc lliis is rcnrukUeicIl, I he JUgublT 

catheter can be fed over ihe guidewrre into the 
vein iiad the guide wire then removed. 

The catheters can then be sutured in place and an 
occlusive dressing applied 

Souk jugular catheter* are multi-lumen catheters 
which nubile fluids and drugs to b? given through 
separate lirter, whilst sol! having a dedicated lumen 
fur t !Vp monitoring, 

The catheter can be eonineuted up to n I ransdncercir 
manometer. However, ■cs.pensive equipment is not 
repaired ami an aLtettkaliv* icdinique is described 
in Chapter 22 on fluid therapy and shock. 


(7) Cardiac ouLput - this can be measured using a variety 
of techniques; however, this level of monitoring is 
rarely employed in veterinary patients. 


Thermoregulatory system 

Regular mcnvilociiKg of body temperature nay he impurlanl 
in cerium patients which are nupetted to be at nsk al‘infec¬ 
tion Or where 1 berm meg uka lory con I. ml may he impaired. I'nr 
example po^toperarively. Mcasruring Lhc difEwenee between 

rectal leflfifKnlim and Ith: web lentipcrjlure (measuniHl hy 
placing ilic Lherinorcucter in between the foot pads) can he a 
useful indicator of peripheral perfusion. The nurnud differ- 

eikv is usaallv less than T C and may he elevated in slanek nr 
w ilb vasOeuiistriel iL m. 

Gasfraj'ntesf/jia/ system 

U l-> icOpi.ntant I 41 naiinUnr gji-.iTMLnLiJsti n;i I 1 'i.ineSinji in ;il[ 

erilieal e-an? p;ilieiLls, nrearxfless <sf pneMilmg signs. The fob 
Lnwiii e peiTaineters shLi-ukl be ncried; 

■ f.'hunge^ in appetite. 

■ Amount und wnwlmcy of motions. 

■ Amount of vomiting. 

■ The patient should be weighed daily. 

■ Presemw oT ii hdomi iwi I pai n, 

It is important to nruiintain nulrttion in ill puiicnis and if a 
patient refuses to cal Ibis should be addjcssed. A puiieni 
should not be allowed Lo go for oiurc iliaat 1 dayy sviilmui 
nutrition. Esiimales of the amount of flaiil Iusl Lhrnugh 
vomiting and diarrhoea should be c-dlculak-d and addeil lu 
the daily fluid therapy plan. PCV. TP and elcctmlyiL-i 
should be monitored in any puiieni with vomiting c*r 
dicirrhioea. since electrolytes will be lost from line body nnd 
dehydration may occur. 



The normal putiem produces 1-2 ini kglirjif urine, Urine 
output may be decreased for a variety rtf naasims including 
decreased mul pcffniian (dahydraliop, shockj, renal rail- 
nrv, pjiin and ophite analgesia. Unnc output should lx- 
monitored Cl'ig 20.17a) in. palienh presumed in severe 
shook and cun be a goed guide to successful fluid fesusri- 
tailoij, aidnaals undergtumg spinal surgery or tnuim 
paiiuintH who may not he able lo empty their bladder 
voluntarily, and in paiiimK with marked renal failure. 
Urine specific gravity shovkl be serially measured in 
patients undergoing fluid fherapy to monitor the degree 
of eoncentraiiLm of the unite;; 41 s. I he patient becomes- reliy- 
drated ilie urine should beeoitie less amoenlntted. In many 
intensive cure patients the daily fluid intake an be 
matched to the urine output and other known losses. 
Urine output can be measured by catching urine pn*sdsicHl h 
hy cyBboocntesii or by urinary callKtetfisation., Ilaily cal he- 
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Hit- jiKI* ;.n SS-.niLiinnp liririL-! .lipm. ir-d . !■> -up . -Imw ji.~ J-In-.n .1 .-.I ■■ pc l ihi. yi.ivicv ihi « rn^is ui! vi- . i.hvi' u hinohirh 

pccivfii any IiinIilt crauma Hi the urcihjj l nun pullmj: 


LL-iiAHLiafn of the bladder ea-n tew perform^! o-v kins? -1-. H 11 
well intermix] and performed in un atnuiniLilic ;mil jnepl^ 
huMLiter <Hu 2.(1.1 7b), 


INDICATIONS FOR INDWELLING URINARY 
CATHETERS 

* Monitor urine cutp^r. e,S acute renal iailura, 
cHioaliy i! patients, 

* Recymtieni palie^ls where there IS. a risk of unne 

scald. 

* Repealed calhorfcn&at^ii is rw >1 derated. 

- Btlfeulty expressing frtaddffr manualy. 


ETiidiii^ikullv, urinary LiUhelemjilinn Jwus been linked: 
•a 1LE1 hLVH'HJv'ifci ;.lI infection ;iihJ ureilinil ifuurmi; lin^ew, 
if iht* ffisltnwiiig poinds are observed lTi«-/n tlieri■ is nn tcium 
vt indwelling eaihetere sliould n-ni be used a* teng as they 
ore not u^d indi^Timiruilely. 


■ C'.ilhulc-rs me placed u^pLiejIh Lind jJi-K’id minmiJJ e^ire 
Uifcen nil Lkitxr daily iskiintena nee, 

■ A do-cd syinam b maintained at nil 

* in k-hiie patients airmirofllk cnlbcu- ■ nude I cum siiicmw 

m mm available For Indwelling u^e, 

■ IhJiai.ILieil . 1 catheterh -should h L ' removed c^rn;e ihcy ail nu 
Ilhillt ai-quircd. 

* A um>e lI ijKiiuck should be performed dn ilj tu clbeek for 

developing m fee lion; «l Ihi*. happens i-lvcai the catheter 
dioubd be removed 

• Ihe bladder should N; |**lpaL©d daily to make v«i re thal 
there ss no distOFrtFdft 

# Blued will Hh* *<*c-n m iIil- urine Imi^ during llie first 24- 4k 
hoars after pkieemv'Hi, Lhi> is nnt ikiaL and I he cnthcUT 
should not be removed hi Ebb tiiaid. 


MAINTENANCE OF AN INDWELLING CATHETER 

* Flush ihe rprspu&e or vulva once 6 &ty (dilute 
pevKlme sdirlionj. 

* Ensure a. closed system al aJW terries. 

* Flush with sterile saline oneo daily 

* Urane dipstick onto daily to eftetfr 1 c* infeehon 

■ during She lirst hours gf placing the 

caihtfff, £$ood will dg seen in she urine bag, this 
Should dear within a lew hours and is not a reason 

io remove the caterer 


Neurological system 


Moftilonnp pnEKrits wiih ncuintegieaiJ d‘vs fun cl. ion can tee 

riuisijiu and the 
ji.mx.3i.ml o! hint 1 *.p^nE duiitjj ^ \s ill vlli _v tecLviiecn ense>. lor 
exam pic; 


dullle^gjiDg during ha*H^kpendemiv 



An epikplk brinj! munilored fw sei/tirts will only need 
intruvpno?is v:nihL'icr ljuj in muinLaJn intravemms access 
during a -^evure .md ntiusi tee in a cage ihut enii be seen h\ 
;i nur^L- a] all limes. 

A p:i i il n.i i teti has .-pirul paresis or has undergone sui- 


iten will need tLifiL-<uifisumisii|L nunniiiguire if recumbent, 
i e pcnsk-iberap^ pain monuorang and repenled check-«- 


on hladdcr si M and flilklion. 

Parents L-ehihiiiny vigias eousisteni wilh rjj^fc mwiM- 
cranial pressuie, such as bead Inauma or I>t;uil lumour. 
will need she following pummelm inieEisndy imnnionsl: 


nu rhiinuv, ml iiieiiLiiiiUL. cspocHlIy iiKreased depnev- 
sic hi nr decreased nsponse to- lUmuhit, 

I h> J 3 upd flta&e (should be-equal) 

le) 1'ufnllaiy bull! respofisa ictuuige* should he mued? 
I'd) ItesparJioiy ffeittem. 
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(cj Gag reflra and cthcf ■cnuiial irevw rigtas. 
ffj Deep pain responses, 
tsji Ptopriaceptivc n5m 


Musculoskeletal system 


TIP 

Always seek vtftfimary Sdvi&e prior to petfommg any 
icwins d pJnyaicflherapy. 


Attention (o the musculoskeletal sysLum is Important in 
recumbent auinuls. Pnticnta should be ttKtmragod lo 
siantS diidl walk if able to do so ami phy notherupy should 
he implemented unless oonlniinddoMnli. 


Physiotherapy 


Physiol hnapy is lhe use of phywul and therapeutic i«hni- 
ques lo help alleviate pinn ami suffering, overcome or pre¬ 
vent disabilities and aid in ihe treatment of muscle, nerve. 


joint and bone disease. The body ha* un amazing ability Lo 
repjir itself, but unforlunaldy. diaaw. MKinreac prob- 
kni. poor nutrition, innoiviiy or inappropriate activity 
imi inhibit or slow tht pvoi»*. Phyajothiirapy can play ,i 
very important rote in; 


* 

» 

* 


Improving quality of repair port injury nr trauma. 
Improving the wd I-being and qciuMty ufWeof the patient 
whilu function is being returned. 

In some cues, spewliag the rate of woweiy. 


PhysiollitT-jpy, by various means, aims to; 


■ | mpnivi! the einnilaiHin of the compromised area . 

■ Transport MVJten an d nutrients, to assisL ihe body lo 
repair. 

■ MainUiin and regain fkiiJhiliiy of j]I parts of the body 
*m.d full r j s 11 !l' of movement of all joints. 


Conditions suitable iV>r rtysksChenipy: 


4 1 ► Neurological dieo triers; 

m Rehabilitation pul spinal surgery. 

* WobHn syndrome (CSM1. 

* Paresis paratysis. 

* CDRM (caninedegeneraliue reticulomvciruiiliyj. 

* Peripheral nerve lesions, 

* FihrwtirialagiiKnis emboli . 

[2) Orthopaedic disorders: 

* Hip dyspla^a. 

* fi lip TL'pIlU-LTIlL’CHS. 

* Arthritis. 

* {"OngL'iULul del'LirniiULS. 

* Cruciate ligament injuries. 

* Joint., muscle, tendon, ligament sprain or injury 

(3) Wound IfA’alin^: 


The different fanrts <if fihysidtiMfopy arc summurised in 
Table 20.2. 

M&SS3QG This can he usd on the whole body. Mas* 
sage enhances i he careulatorr. muacubj and. nervous sys¬ 
tems (lithie 20,3), h i* reb&LAg and in most cases helps 
prevent or relieve stress. Mlatidgc h easily applied :ird 
easily learnt, although can he time; consuming. 


MASSAGE TECHNIQUES 

* Slnofcing - used to larmliaris# yourself with line 
patient. G&rrUy stroke ih& partafit all over the body 
in one direebon. 

* Eftlurage - similar Lo Stroking, although more 
pressure is applied and has more ol an effect 
on musculature and the circutefon. Firm long 
strokes are used in one direction preferably 
towards Ihe heart. This helps promote venous 
return, 

* Patrissage - used m Lt*e muscular areas ol the 
patient (FIql 20 J8). Using hand* and fingers. 

pflutty squand knead (he musette*. A 

knowledge or fht muscular system is required, 

Bogin m the dtetei fimb, wgrkmg prosanually 
through the muscle groups. This warm up period is 
used 1 prior lo passive paint movemenls. Il helps 
break down adhesions and areas of muscle 
tension and spasm. ^Vork across the muscle 
fibres Fdrissage can also he used on olher 
muscle groups and not just on me appendages. 

Do not lorget atMsut Ihe muscles around ihe spine, 
neck and ribs. 

Remember: Begin gensly and increase pressure 

slowly. 

_ 


Table 20.2 The forms oi phystelrierapy 

Physical (hatapy 

Message 

Pafflwe ion! mcwmertl 
Wive exercise 
Hydrotherapy 

Gems age 

Ekirrlr-nlhcrapy 

UHra sound 

Laser 

Musele siifnjleiicri 

TENS 

0 1 r*"i rs 

Cnrrirnsl bathing 
Application al hoiL 
Applicabon af edd 


* Vm-fusiiling wounds. 

# DwuUlllS ultirrss. 
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fabte 20 3 IfKicatiCrtS and conlfaindicaticms of 

massage '' ■ fiTI 11 

Indicnlians 

Conlnaincficalians 

To IncfCSiriSO etiutalfen rf botdp Muds. 

laclilii! » 1:4, Ihc Irareport gJ nulr-nntr- 
flrVJ * *:cypen lo l.ssuas .ird WTt&ln 
prtiduCia iivray from Itssuu 

ShocK and dehydralioo 

To flrvinnc ir muflcte kme And re4eve 

■pum 

Hyperlhfflrmki 

to nua<nflin Hflrpnph ar«d texiiiitf 

A"iilci Ir.-j^mn sp-fnin or 

gl |he miitculap system 

painful mndbnn 

To rcducD ouckima 

Ma^ignanor 

to improve thff emosonatf bond wiili 
paitefll 

Inll.irnrrjilinn 



I'Jk. Sfl.lH FVLn^api: 


Passive joins movement (PJM) t Ms in^ives 

movi'nwns of the patient's liraba and jainis i£>; 


(4) Support above and below 1h<? Joint 

(5) The joHs aixnve and below the |Qin1 you are 
working on musl be supported and no excessive 
1 o*Oj& ££*ould be used. Work progressing 
preximally and then move Ifto limb as a whole. 
Ensure the limb is supported, 

»;6> The patient can then be turned i»r work ori the i 

opposite side. 

(7) BHsh with ©Murage. 

Remember 

* Muscles noocl lo bo prepared and warm prior 1o 
PJM, 

* Vour patient needs to bo related and oomforlable 
before you begin 

* Select a suitable e^TMftonrfiSfVl: quiet, peaceful and 
no draughts 

* Consider your mood, lampBramanl and rime! 

- II patent seems uncomlorlablo or in pain, stop and 
seek veterinary advee, 


Assisted active exercise n™ Cap he iwd m 

wtTii l ways. 

* ]| the p-liicnt "ilTL.ill trri»>il l: li, 4 'hi: {Ur> a - h H L"jn iivfinl i hv 
|l;iliirnl lit aland, 

* I'ur I;u vl't fifliinu*, iwp nr even Ihfcc people are muiw- 
iuiils needed. Sam ply ^jTpuriircy Ihc ixilieniS weight wills 
youp amts and lnuuk dott this* 

* I' 'sveb Hijj he M j’, j *3injt cmgiMpd under the chest or 
supporting the ihdomdi. hpnWK-fNatl slinks |Ru 
-0-2(11, niLiJuifiieuI hoisK (P ig. 211,211 amf curls nnay 
aPwi be used. 


* l ldp iil.un'Jiii IkaittaLiiy ,irod l'*.kh 3 r.iriv'L' i»E nHiv'Cftwnl; In 

joints. 

* Improve muscle* Lone .md sirunmilt, 

* Help un prove or duitnuie siiirness. 

PfefiMVC.joint Ji'kWfifOeiLI iisnv Ife K-neriu;il Inr nS;uiy pulkcntai 
hui purliLiilurJy in ptHiesiLt where movement is -hjv^t^Is 
compromised. 


TECHNIQUE FOR PERFORMING PASSIVE JOINT 

MO VEMENT (FIG, 20.19) 

(1) Bn sure the patent is comfortabf® Lateral 
recumbency is pftfflfr&d 

(2] S^uppofl Ihe limb (sandbags ej^-kJ budding may be 
UH£Q, 

(3i Begin at ihe distal limb and move each joini 
lhrat*gh is range ot rnownwil This is tium 
slowly and is pertorm&d by fte^ng and emending 
the Jjcint, Iniliaify the }nin!i is moved through mid» 
range ol movement and progressively to Pull 
ra/*ge of movemefir, depending on me patient 
end ils condition 


TECHNIQUES FOR ASSISTED ACTIVE 
EXERCISE 

Once you have assisted the patent to gel up and 
stand, aided or unaided, i-noourage the patent to 
walk or toko a lew steps, Stimulating the patient; in 
several ways can do thus: 

* Simply take llte patent outside tor fresh air. to sraif 
around on the grass 

* Use tihe patient's favounte toed 

* Other patents in. runs next to where the patenl is 

Hftfp Ihe palienl bear weight on affected limbjsj. This 
Can be performed As lottows: 

(1 > Lill Ihe unalFecled limb so the patient has to bear 
weight on the aFlectad Mnb. 

(Z|i Support tiie lewe or h ndquarters with both hands 
And gently rock the patient from sicSo to side, back 
and Forth This can a*d In improving muscle Iona 
and strength and help me coordination and 
balance ol the patent. 
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* Much stirainladon - the use or electrical pulses Lo pro- 
■duct- miLsekr tiMilrueliafL Bl is useful for patients where 
nwreirtc ib restricted,can .lid in strengthening the muscles 
and aid in the recttvcry of peripheral nerve lesions. 

rraracLi^rreoi/s e/ectocaf nerve stimulation 

(TENS) The TENS miicNirte Irclp^ achieve pani 

relief by use of -a Inw-inisnsiiy stimuliLU^n ed 9 $nt$cfy nerve 
endings underneath Lheskm. 

Other therapies The apptiejcion of heat can I Kip 

relieve muscle ttnxion iind spawns. reduce i d Ln I 1 ;l in id 
help relieve pain. Using l he folhiwing can dn Elias: 

* Hot-water hollies 

* Healed inlrnvtnM.iUK lluads. 

* Warm VfrLalL^r in disposable gloves. 

* Heal pads, 

* Vlscmwuvahle pads. 


UP 

Use b smell Iowa! to wrap around (ho npplcitlicsn, 


■ increawd stress response (o Ihc illness. 

■ Cardiovascular and respirultarv com proms sc tLachycar- 
dia. vwcHUt riel ion. loch-ypnocu. hypoventilation h 

Inadequate analgesia tan lead lo slower recoveries for the 
patients as well ns ptesentang n welfare ptoblem 


Managing pstn 

Filin can be anoffll by locking at behiivtOunil n.-sp<spses of 
the patient in conjaudani with phy’sinkj^neal change* There 
will be ^imihiriUes in piiin perceptnm between humans and 
animals and so pi. is iDipwtartt to treat tor aitticrpaSed p;ual 

TC^ilTLlIyS-b. of wIlCLhL'T iflC pil I ILTll I ltM?k.S III pdJll. SoiSlO 

paiiuniN imiy look court Portable but display signs of pain 
whfll handled ejnJ mi lL l> viral lu Ifcuve contact with the 
patient and. io gently palpate around any wounds to ensure 
iJuii the uucnaJ is eoinforuhle. If in doubt as lo whether a 
patient is in pain, uulpia should be provided regard leas 

and I lie piling napOftttUHSHi 


The -application of cold con aid. m naludBg CMSfemit, hrUiung 
,ui«d also help relieve pain. Using the following »--an do chi*: 

* Intravenous fluids thiU have been kepH in Hie refrigerator. 
■* A bag of frozen vegetables, 

■ Cold running waicr, 


Take cane not to appry direct heat Of’ CO&il onto the- 
patiemF 


Non-pharmacotogicat analgesia 

As well m providing Ik patient with analgesic drags. iL is 
important to ansuns LhaL the pjlienl is comfon,ihle by pro- 
vkfltng adequate biding, comfortable umbkml Lempcrnlure 
and peace and quid.. A distended bl-ndder will .nlw cause 
great diseofnlbfl Lo a pa den 1. so ujimi r>' output and bladdei 
ske should be checked. Adjunclive therapy such as iicupvmc- 
ture and physiotherapy may also be utilised for a variety of 
conditions. 


Cnairjui builune is ilw application of heat and cold 
Clk-'l* ilier. I his promotes good circubilion. Use beat initially, 
then cold. Ahemate -even. 2-3 mi a. This can be used 4-K 
hours injury. 


Pain management In 
nursing 

Oik eriiHiid area of hiph-dependericy nursinji is the rw^gni- 
iBun and ha sie mait^cmcnt of pain. Patient* nn-ny h^ m pain 
for a variety of reasons sueh as posL-opcrativv paivfe, irfttwrwtp 
paiw-rraliiii, etc. h importint to recognise p:.tin« and prtK- 
vhly analgesia, liudequalc analgesia in intensive care ^iti 
tcsuIl in the following: 


h i gh-depen d e n ce 


Analgesic agents 

Mw information can be Found oti analgesic ajwnts in 
C hapter 23. Anesthesia aad AiLilgesia. Ideally u rnulti- 
ni.sdal approach lo iiaulgcsia should be u^cd. combining 
optaLos for Revere or icmle pain. NSATDs to control inflflsn- 
iSLaiioo and more long-lem piiin 4ind local Bedmiqucs where 
ypplieabk: 

* Opiates (pure iind ptuliiLl agoniM^. 

« NSAIDf. 

■ Loral anarathiaks. 

■ Alphii---agonies, 

■ Ketamine. 


* VHycbologka] stress, deprettnon and suinetimcs agurc-^- 
sion. 

* Insomnia. 

* Poor nutritional intake. 

* Pro|«igAd retumbency. 


1 

It is important to remember tflat &oma erf the dru^. 
mentioned in this section are ntfi licensed for' 
veterinary use. 

■■■ — — i .1 ■ ■. ■ ■ ■ - ■ = - ■ ~ 
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Opiates 

Qfiutf* Lend lo he reserved for j-.uk ur modcruLe in 
wvctc puin Jbvy ;irt hMi. ii used in the first 2-t 4s hours 
jfLer :l n rtperpliEHi or irnuifM Al diflicul dnse rule*. opi- 
iiusi -can bo used safely m the pit;i jLin i v nf tLiLUJiistarwcs. 
Plihc -i^uansLi i morphine* methiMlcMlCi and ptUtidindp ljii 

l-H.*" ii I rated to effect Bin! if -iti iivltcSmivj cupLur-- thtin thdf 

actions can be rrww.1 using pul oxonc live diutiilioti of 

action of opiates may vary between putieiiU mid can 
depend on I he rniiial lIo -c u&crd In LLik-ijI if a pnlienl 

uppe-an- seduLed u repeat dtisc ahould not be administered 
Thbfc 2M sumniiiriHT-i wiiw of the type* of opiate avail¬ 
able in Vctcrinury p&fkfll*. 

Continuous analgesia Doling l-ut\ few hours 

cjn lead 1.0 pen's* and troughs iti plasma CDDCCfttrulldns 

of UBiJtalgFfLc Clients and s<p ten lie da’Ugb- vlM/h as morphine 
t,iu he used us cophnuous intravenous iufuaions- and list' 
infliH'/in rale ftdj Vital uCCOidifig \o t he fkj(&£LH 11 III. 
»JJjL 

E T:kiip,i5rnn.il fen I jiii I paldw'H. arc hkiljm i l. 1 '. used in 

veLcrinary practice add arc 4s prettify effective in CEU in 
Kwr-L 1 puiin, mbkv i hey minimise the number of injedions- 
jituJ ihurefisrt Lhe amount oF handling requi red, They edrv 

■fisl it I a pel lucahle Lifeiilht a Tie 1h.it a Dow 3 lhe dow Jefeive 

i>\ lenOariyI. which i-. jhsuihcd across I be skin (Fig 20,24 
I be >knn sHlhlIlI lx- elipjxd and cJeaiicd with water prior to 
;ippli^VipJin .Lrul lhe patch plated ill an area lli.n live aniniiLl 
eiiimi'l nezich kki i the hack of the ittck in dogs or lafCTiil 

i;hon*i in l.iSsk I he dose used is 2.5-5 jag h£ hr. U can (tike 
up lli K hours to reach therapeukte plasma lewis: however, 
Lhe puid&cs will pm ide aikAfeshi Tor up In 3 days Ptilicnis 
slbuuid not be placed on healed puds its I bis ran intitule 
the rate of absorption und may lend IO wvittoK 



lie. 20JJ Morphine il a!cJ I Ul udminrctafti VOtilimR^ly «Ih \j-iingc: 

driver. 



Me. £(>.14 i'r. .Jir.c .mjfpetia b> ujc cl" a knianyf pakli 


TrjLTjlf! 70.4 Examples of opiate analgesia used in intensive care casus 

Qmg 

Oase rate and rOuie 

Dos Ind 

Intervui 

Adverse# «r1»ctf 

Morphine 

Chops: 0 1*1 mg.'kg SC, IM. sIchi iy 
Cals; P I-0-5- mg/hg IM, ntaw IV 

|IV infusion q.l-U3 mgft-sytirl 

1^4 hcnjrs 

SriaUon 

'i'CfUiling Cll^ialiXiu do noc us« n pe! cilia- w+M 

lespKled raiSi^d lilrStojIar 0« rhlraerarlial 
prcSsLFDl 

IMfudana 

0.1-0 5 rr^Vgf 5C. IM 

?-■& hours 

No woniihng 

Falhtone 

^-10 nsg-kg IM. SC 

M hours 

Gan> fce palorul o?\ njeclion 

Should tiqI 4k adminisKncd IV 

Boprerorphine 

0 OTM 1 mcj'H!? SC 

Eft hoars 

Slew onscl al acLion 

Prelinl agonst 

BLficfptuinal 

Dci£U 0.1 -QA mgbg IM. sc 

Gaia 0.4-0.6 rv^HQ ^M. SC 

1- 2 hours 

2- 4 hours 

Poor flf!alQOB»a 

Padi^ agonist 

FflnflBnyl 

1-5 urjVg IV 

30'm in 

Pcricnl jnagasiu 

Gan causi; i^rtre raUpiraHrV dopiMitori urd 
bradyardia 

hkinnaly used »niraDparnIiwriy 

Can be given by inruriaO 

ForniRnyt polchoe 

ug/kplir tninsrinrrnaJ 

3 days 

See Ccnlinuau-s Analgc»a 


$? ■ AW* iy = ini-atwrMXiir 


Copyrighted material 


































































Hidden page 
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TECHNIQUE FOR PLA CEMENT QF EPIDURAL 

INJECTION 

* Restrain dog in lal&ral recumbency or In sternal 
recumbency with the hindlimbs- pulled forward. 

■ Q ip and prepare \h& skin, wear sterile gloves and 
use a sterile drape. 

■ Palpate the iliac prominences and draw a bn* 
between them. In ihe midline tt~m dorsal spinous 

1 process of L? siwuld be palpated m this reg^?n. 
bloving caudally Ibe lumbosacral space can b* fell 
followed try the sacrum. 

* Once happy wdh ihe position at Ihe lumbosecral 
space, a spinal noodle can be introduced in the 
midline patpendicyiar to fhe skin. 

* The raedte should be advanced until e popping 
sensation is detected as the needle passes 
through ihe interarcuaie Hga/nonl 

* The stylet is then removed and the needle 
asp rated to check For ihe presence ol CSF or 
blood. 

* The presence oF in* ne*ell* m the epidural space 
is veriF<ed by tesling lor loss of resistance. Either a 
small amount ol air or saline is Infected, *1 
resistance is detected then the needle shcMd be 
repositioned and tested agam, 

* The drugs may ll^en bo injected slowly and the 
needle removed, 


A. typical dose used I'or abdominal -itwS hincUUnh 
analgesia h bupmcainc I ml/S kg 0,5% tohiliMt up 10 
a maul ovum of $ ml, dog 

More commonly, locul un;resihi^»cs arc enmhi iwd with 
morphine, enabling n lower dour of buphncdiie id be 
UKd resulting in Iws motor hltH_k;itL and pi <>V3dLlli|l 

prolonged -ilTUl 

■ OpiiMR prsgtvi 1 iit-fm Tflorplhifle may tbn be injected 
into the epidural span either akflte or in whibinatitMi 
wiLh huphic-aine ill a dose of (M mfc'kg, MttrpWn* will 
produce prolonged umilgtisb (Up in 24- how) with ne 
motor blockade. 

thipv iite 

durjl injure 111 lurcu unintj] pulicnCs Lu pf l i v idc profound 

and pit!Lin l'l>.I analgesia, Meddomiiiinc has been used in 

*m;i!E immul pucicnrs: however, sysicmicaWtrpunn leads 

N> s^iJnlion ;md curJjLipiilcilLinury dkvLs. 



COntBWdly used in ihe epi- 


EpkLuraJ »llHlerfi Ptacacntent of a silicone catheter into 
the epidural apace via lumbosacral puncture can be utilised 
in wUrinary patients to provide long-term analgesia. 
Placement or ihe catheter in the epidural space am he 
verified rudiolo-giciilly and the catheter udvanccd gnuiiaHy 
depending on the level Ifni analjEHS is required. The 
caiheter must be securely positioned and rruuntiuned m ;l 
sterile fashion to minimise (he risk of infection. A bacterial 
filter is also Fitted t 0 1 hu injection port of ihe catheter. 


Fluid th-erapy in high-dependence nursing 


fluid iheTiipy b a vital part of kigh-depcaidtucy nursing. 
Norses should have a bask unLieisUiihJiiag oflh pbyinbgy 

iiwohwil.. a din in bl rot mu nf fluid l humpy and how |Q moni¬ 
tor a patient's response The following s* *ciwn will gjw an 
overview otf general fluid tiv^rapy in ihe intensive cur* set- 
ring; for more information the reader is referred to Chapter 
21 on fluid therapy. 


Physiology of fluids 

Total body water makes up appratinoldy 60% of ihe 
body-weight in bcaJlhy patients. This fluid k dixirihuted 
tittdugfcoui ihe body in various com pu rlmenlv as 
tocfiM in Cfiap-itr 22. Fluid distribution, between 
ihe^i.- areiu, 1 % affuoied hy u variety of homeostatic 
iullJijii iM 2 i-. Inducting sodium concentrations and protein 
coracuni mLions in different areas of the body. It is 
impnrhmL clh understand bow change* in these levels 
car affect diiiribuEion, and the goal of titled therapy is 

L1.1 iiLuEiiuin homeostasis. 


Total circulating blood volume 

Intravascular fluid within the HIulkL vessels irukei up 5% of 

hodyweight; when rod cull volume is added Lu ibis iL rupru- 
senlMoliil drtiiliiiinji WihkI volume which is appmxiniaidy 

u 10% hodyvroiuhi (50 55 Ttili'kp in cats and 90 ml kg in 

dofi). 


TOTAL CIRCULATING BLOOD VOLUME 
Cats: 50-5$ mL'kg 

Dogs: 80-00 mlvkg 


of fluid requirements 

I'IukI RJieriapy shunkl he duULiCd at like 1 ll| uic’eriieria.i Seville 
I<i eiaefi iniliviLlLuil paLicnt such as solum’ie delHiils arid 
ekcLmlyle Lrnha hmees. 1 lie c^leidalK^rs ol IIukS cl.'lieats is 

covered in Chaplet 12 and vmfciD* o\n d fluid therapy 
plan should include the fallowiiig. 

(M Correcting fluid deficit: 

* DetCETIUK fluid lOfifl. 

• Usually replace with a fluid solution that is similar 
in composition io that lost, usually isotonic (Fig. 
20.25), 

# Goal is to rnouK inlirwascufiu fluid cvnient 
mitwilly- 
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Tablo 20 .e Gudolinfts Ick potass«jrn s^Namanlation to infrjivenous Hurts 





AdUftl pQtfls.filum 

chloride ^K.Cl| m£q added 

EsiimaL«d j»05flSBium levet 

m«3SUin0m*ntS InVEl^l) 

la SOD ml NaCJ Q.%% 

Irc^&aepd 

>fi.& 

0 

normal 

3 . 5-55 

5 

Win rfarmnitc 

a.D- 3 L 5 

15 

tAriferaie decrease 

2.5-5 0 

20 

Scrvnni dec ’Dar.i? 

2 . 0-25 

30 


-r 2.0 

*0 


Stood and' blood products 


INDICATIONS FOR USE OF BLOOD PRODUCTS 
(FIG. 20.26) 

* PCV <20%, Hb <8 gfdf. 

* Severs haflmwf '^ngt l> 30 1 T. fcotill ClrCuUlllrtg t*XK3 

volume in hMffiy pflfcierU). 


An 30 mi a a&docMM nviih imomb«ytopa«iia 


- Aiwemia associated wflti ouagutopathles 

* DisMminaled WbmamMr coagulation iDiC). 


9 tu liiTthc r LitTonlmlion on italLsfltaion pitcdBcijW! SCC 
i Itji pi uT -1, htnAcN ct. jji impLirCunl iiSpcci ky\ hijjfci- 

dqpeikkik-y nursing ecEiiKcrasi the- moiii luring of puiiciuh- 

dufiii LL tjfluod, udinratalfutibh to dcraL LronuLuhittn rcaulioiift. 
lekully prc-c-jfipLivc nMSures should be taken i<s* miniiDEsc 
the mk of u irunsfusioFi taction; 


* Crossmatdiiag. 

* Administration of jo jniihb-l^iiniiK, such as chlonphcmr- 

uminc0.4 rug kji JV. SC . prior 1© sklminMnatien. 

* Start ilk- infusion &lmvh I Z ml kg hr and check for 
evidence of reaetiob before incrc&uny: the infusion rate. 

* Monitor the panem rcgu];i.r1) , l especial]) in I he i ni l ml 
period or flic tran&fUuoch 

■ Lied rohic uhnoiraiililies rmiy occur 1bl3mvmg liir^e i.rnn■■ 
ftmnns. -ptirticniljrly li^pociilciieimij Currflftc arrityiinii'irn 
mii> ;i!w he seen in Hhe-v chm ■■ iiinl I i ti mondiorinK m;i> 
he useful, 



l-i^,. 3ik3& l-'jiiL'm r&rcivif e. win 4= h-mo i|ul- Lr >Adfc ji.i ti un li.i . r .h 
nirpay 


MONITORING DURING TRANSFUSION 

* Rectal temperature. 

* Respiralfrry ratei: 

* Pulse raEe +/— blood pressure. 

■ Urticaria, pruribs. 

* Vomiting ( 

* Also monitor signs oi Mood volume overload 


Oxygen -carrying fluids 

Oxv^lphin' is mi ulinapnnliMiI polymerised luicvttnghibitt 
sujtiiicin ol hiivij¥«! origin, a Inch is mradnMc nn ihc vrlcTin- 
-i ry rmirkd. < >!tygk»hip is a volume expander \u v. nl IhHk 

tulJuial! uml proMiics ratta nsy^cn-ta Trying apoicU>' as U 
vircLikiW'- i iei I hi: pLism;i and L'jn hu usclI us .uri dlkMlUlliwc 
in inhale bid oil, It h imlk-iicxli m ;iu*icmi;i. h.iemni) lie iinmc- 
itii.i, hacdiunrhugc lvuu.'hJ fry I nayrdii -liid sur^n. Tjw $fnu*H 
indeculiil kul li I tkvjtlubm nwiiir.s Ui.il i> ex I randy el Ilk;. 
live tn improving u.iyLroh ddUdTV IO Ii^Suls hul || ;ilsu ftivunh 

that il is, dlimiltalMl iViHti Lhe bud) qu? t kl) I 32 hourM- IE f ii lit 
inicrfcfc *iih hoetk labc^ru.ro^)■ icsi?,. paniculij rl> l J t V, j ftMt 
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transfusion and so hicnaoglobin should be measured. 
Remember Ihal Qsy-globtn* eafutains no dolling faelcws. 
and so I here is a nsk afe^gul Dualities with large inlitsiDiis. 

The revo mm end I ml'uskro rates for ojcygtobin are 3 Ift 
ml kg hr fcn dt»gs with a lotu! .imnim! of M ml kg «irul 3 5 
ml kg hr in cues. -\g;un I he pn! ients dura Id be monilored for 
Ernnduwinii reueliorni- und For signs of rireuljlory volume 

iiverlcXid 


Monitoring response to fluid therapy 

Mcmiuiring the paiknl s response (o fluid therapy is dis¬ 
cussed in Chii pter 22, In high-dcixmdviicy nursing n is 
irajSsHliml In rwojpiise und record this response using I he 

I'nl lowing llv j LMude 

■ I m pros ed mental status of the palietit. 

■ Decreased hearl r,nfe ami increased puhe quulily and 
bflfttid pressure. 

■ Improved mucous membrane eolmir und enpilloiy refill 
time, 

* Increased central venous pressure ltVP| il' monitored. 

* Increased urine produel icm. 

■ Decreasing urine specific gravity. 

* Decreasing measured values such as FO and urea. 


Nut Titian in high-dependency nursing 


Importance of nutrition 


11 n enticalb' ill paMml tv ik pm «! *»l pnM«ii»*rWl riUinilKin 

iben Mu; p.i I iifu I will mil:r .i -~1 j 1 c at r¥-_tr:ri iv-e divt:ruy b_iLi iin-c 
\ pudcfnE in It'I will lIilj L-f-.tiL devdup viurUpSiL jUlici 1 -. ol 

■sl.iIv nlulmilnficin, --u-_h as impaired icmnuriL' rraptnL>CS. 
pmir uound FiljLihl 1 . Itl u w I l 1 WC;fk riLti j.nd LKfgtui hulLarv 
mni.li j’;i*Jtr 1 li:iii in iiitv ni!cm_ii piilicill.. \i1\ eriikalJy ill 
gHikiit that has no! ftiicii for 3 days as an indication for 
nutritional support* along, wiIh any patient that is- not 
recovering a- well as should be espected There is no cflin k-d 


ie^i to determine nutritional stalus und ^ it i* irtiporhint m 
high ikpeuckno' nursing lo provide optimum miinEiiin.il 

support. Refer lo CFvapter lii on general nursing for more 
informal ion on nutrition m I he vn Madly ill puEicrtE. 


ENTERAL VERSUS TOTAL PARENTERAL 
NOTRfTtON (TPN) 

Enteral nutrition uses the gastrointestinal bad lor 
administration ot nulririon, whereas TPN bypas&es 
Ihe guts and nutrition is provided intravenously. 
Enteral nutrition should be used whenever Lhe 
.nledma! tract e lunclicnal since il preserves 
•normal gut Function and li&ora as well as being 
ehnape-r and less hazardous lhao parenteral 
nutrition. 


Total parenteral nutrition (TPN) 


Fii rrmlend nutniion h only indianed v. hen the l-uI is our 
working mcehiini tally or il is nol able to dagc-i the food 
piuscnced in il kknllv luisotfiMric, awophttgofclftmy or 
iiunlruloiny lubes -should Fv used M ill nil possible |Figs 
3ft.27, 3ft t 2gl, J-iMe 2 m, 7 tisis the coniphcanoiv- aruing 
from oLieral feet in a siimI what nunang action should he 

[Likcri. 

l 3 :iTL-nk-rjl munition is espcELsive und itssociatcd wilb 
iiLudi ki^hcr risk CLnn|rared to cnlfin.d nusrilion, 
h is iidjfuntsiciTiJ intci a Luge verm [juguhm lo preven! 
LI i a l • r: i s h«. ij s I l I l“ h i 5 i», 

Ihis eatbetitt ihcmkl nnly htr use*! for nutnlion, If n 
iniihipk-Funten Liri hcicrr is jmnliiMft i>iuc lumen 4iou6d 

be iJlc dcdiLLitL'd nuLriEiun line. 

Risk of sepsis is niiiiiiiiBsftl with pruf>ei nursing care of 
Ihe imraverrcius catticicr 
Commerdii] solutions, are avidhiblc. 



Ilg. 3l)i-27 NaiogisiriL iuhcv > it 4 purariafn.s nuFx--. h-.- v. i-ll inlL-fuiciJ m 

Joqw. 



I lg, 511,JM Otu^h:ig.i'"J:ir-ny tv-ta-i .m l- cM/vmi-ty lAfill ink-nutul in iLiis 
for l«H*i pefifkltflf 
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Theatre practice 

D. McHugh 


Learning objectives 

studying (hi# f/irjphT, sub :n i\y .\hiwitl /f ahh? itx 

* Explain I he pnnu pkt <>! surpi;;il asepsis. 

* Describe the role of Ik: veKrimiry nur^r in ihe ustuh- 
riBbmcnV ami nmEnteiumce of uaqpws in the uptraiirig 
Ibnljr, 

* I Jesvribc I fw d||lereikl hu.i. 1 ilkU ul i li ->u[llii i jV .i ll j file 

;md di wiiss I hear mji Lability mkl use fflf a tuUgC Ol MJT- 

p\c:i\ iii>iTuchL'jiiv;nii.l Lqiiipiticr-L used! in uaEciinaiysur- 
(W- 

* Dtficnhe the l-ul acid mamceiidikc of surgical instru¬ 
ment pdek* iliul L'Lj II ipn'icii I. 

* Rttcgaise a range flf aargkal imlrnnwrils ased. in alii 

lyprt i>f vcLl'ti luiry KurjiCfy. 

* De^criht ilic (vefHralioA of a patient tor surgery, 
intraoperative and immediate pul-openliw care of 

a puikni. 

* Explain the role of a letcriiury nurse in Use operating 
lllwatn as lwih a scrubbed and circulating niuree. 

* Describe ihu ideal properties of suture maierUils and 
discuss the advantages and disadvantages of differenl 
typo. 

* Recognise diflcfcul suture patterns commonly used in 
vetoinary su/gery. 


The veterinary nun* is usually given iltt resfKNnbiliE^ for 
running l he operating UittH ne. This involves inaiuteniBnce of 
hygiene in the thcuErc; care -ind maunfemirice of rmttiunaits 
and equipment preparation of theatre, llie patient and the 
surgical team, and ussi&lancc us both scrubbed and arcul-.it- 

irig nurse, 


DEFWTtONS 

&tpsks - Ihe presence -of pathogens or their toxic 
products in the blood or (lames or me patieni More 
commonly known as Infection, 

Agopsls - Ireedom from inlection i e. exclusion of 
mierey^rr^nisms and spores. 

Antisepsis - prevention cd sepsis by destruction or 
inhibition of micro-organisms using an sgenl lhal 
may be safely applied 1o living tissue. 

SteriliBation - the deslmctiDfi of all mpcro-organismrg 
and spores. 

Disinfection - Che removal ol micro-organisms but 
not necessarily spores. 

Disinfectant - an agent lhal destroys micro¬ 
organisms, generally chemical agents applied to 
inanimate- objects 


The most important factor in sucrassful theatre practice is 
the establishment and mainleuaiVH of a good aseptic twh- 
miijL ie. i.e, all Lhc stepe taken to prevent wnlict wish micro* 
organisms. 

Factors influencing the development of 
infection 

Infection of a dean surgical wound is a I way* ;l rautitcr of 
great concern. Otmously il is far brtWr Id prevail infection 
Lhun to try and trenl it. The uw of antibiotics should not by 
relied upon to protect potions Iran the consequences of 
poor asepsis. 

It has been established that most surgical wound infec¬ 
tions occur at the lime of surgery. no -1 during the postopera¬ 
tive period. Poor -aseptic technique will undoubtedly affect 
the success of any surgery and in the long term the success 
and reputation of the practice Strict thealie discipline is 
essential if Hugh st4indiink an lo be miimkiini.'d There has 
to N? u specific protocol that is adhered to rigidly and that 
everyone involved with surgery respects. This will include 
comcl theatre attire, scrubbing-up procedures* patient pre¬ 
parations, draping techniques. Menhsiilion. oiptualkm of 
siLr^i^il lisis* Claming prMOCol and conduct during surgery, 
Sources of cOrtbiminnltoni in (he operating then Ire include; 

* Operating nun. 

* Equipment. 

* Personnel. 

* Patient. 

Operating room and environment 

Many miaro-orgaiikuns are airborne and any nmvt:iiu:ni 
within the operating ihcatre will disperse iliem. Good venti¬ 
lation is necessary as hoL h am id condition* are a great 
LhreaL to asepsis. Cleaning procedures should he performed 
first because micro-orgaaisms from ttmtaminated site?, will 
remain in the air. The operating room itself musL be easily 
cfcaiwd and should contain as little furniture and shelving m 

pus si Me. 

Equipment and instruments 

All equipment and inFlnuwnU used in Ik 1 operative site 
rnuM ht sKrik. There muat he a new set of instruments 

I'nr ciUr'h operation. 

Personnel 

The more people p re?*eni in cheiiiru^ Lhe grenier ihe Lilcek- 
hood of inlLLliual. All tliLLLUe perNuimd Ik11u 3 ij w&n ihuiktri! 
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clothing. caps, masks, scrub suits, and antistatic footwear. 
I hrae are nn|y worn in the draignalcd theatre area. In addi¬ 
tion, them w iwi are in ihe stupcaJ learn should prepare thei r 

hands n-arpliL’jlIy and wear sterile gOWHB -lUldl gloves. 

The patient 

The (KjEurnt is probably 8he jrealesL source of confHimna- 
\km, L'spkCL'iiilly as animals are covered m hiiir. The source of 

xoH:ro-ciT|^iri.iNms may he ?n do gen mu OT CKOfnWUf. 


Endogenous - itxsse that originate from wiPhin |he- 
body of the patient. 

Exogenous - those lha.l are found on Ihe outside, 
ie. the skin and coat. This term is also used wrttb 
rsference to environmental sources of micro- 
organis/ns (®.g air, equipment, etc.). 


It docs not necessarily follow char introduction of micro- 
organisms will result in an infected wound. Micnmigiii- 
isms can and will enter any wound lhat Il&s been exposed 
to air buc whether infection follows, depends on several vari¬ 
able factors, including the balance between the vJruhKt 
Idisessfr-produclng ability) or the organism and the resfc- 
taftce of the pattern Other factors, that influence wound 
infection include; 

■ I >ur:ii i^m nr wrj*$ry bacterial wnlimmilim inciusn 
the longer the wound is open. In lee Lion rate doubles for 
every hour of Operative time 

■ Surreal tedhniqui* cwHshe Iramna to Iihu« and 
damage to vascular supply may increase the likelitKH.nl 
Of mleeCuin 

* luipmiril IihisI rtiisluiiL-r lh is may i nchsa-Si 1 8 lie risk of 
ml tn.hu ii if it i-. due let drugs, nulTLliora dr underlying 

ditefW- 

* CipnluminaEiim #1 I hr wminiJ surgical wuiuLds arc clasu- 

fied with respect to their ptrtaniuil for contaminauon and 
inhtim. 


CLASSIFICATION OF SURGICAL WOUNDS 
Clean - ^fiere ther® 15 no break in ragpsis. The 
respiratory, gastrointestinal and urinary tracts are not 
entered and there l* nn break in aseptic technique. 
Clean-contaminated - where a contaminated area 
is entered bul without spillage or spread of 
oonlamination (Le. ingesia, urine, muousf. Minor 

break in asepss. 

Contaminaled - where there is spillage from a 
vise us or severe inflammation is encountered, but no 
Inflection present Open fresh fraumalic wounds. 
Dirty - infected where there is pus present or vtscus 
perforation spilling pys. Traumatic wound confluirimfl 
devilaJised tissue or foreign bodies. 


Sterilisation 

& Leri Ejfti 1 ion win Ire divided inio two types (Table 2L.3J. 

Heat sterilisation 

Steam under pressure (autoclave systems) 

Si earn under pressure n Lbe mwl widely used and efirekfil 
rawthodl of xi^iiHutipit, it it also Ifw? inosl economical, 
allhough the imcujj auclay may Ire large hems which may 

he sltfi ILurd. in Lhe aulodav*! iitdmte: 

» Instruments. 

■ Drapes. 

■ Gowns. 

■ Swabs. 

■ Vli^ rubber articles. 

« Glassware, 

■ Some- plastic goods. 

Item-sensitive items which may be damaged in Lhe auto¬ 
clave include fibre-optic equipment. Lenses and plastics ^espe¬ 
cially those deigned to Ire disposable, such as cu teeters). 

The three main types ofauEKbvc ure the vertical pressure 
couBllt; the hdrizofUlil or vertical downward displacement 

-inhvIjvL’ ami l he vacuum-ii-oilvied iiu I octave. 

V&iicai pressure cooker nu* ■t a wry simple 

machine which Operates hy hmlinp w.iEut in & closed con- 

ImriL-t like j I luii mjIioIlI prussune £ii nicer ll utimlly has an 

air vent ai the LOp wJiieh is closed cmcC l&m air has been 
evacuated, and pressure 115 p.s.i.li is idliiw-cd i« hmld up. 
As the air vent is at the Lop. the main disadvantage of Ihta 
type of autoclave- is Lhe danger thut some u.ir will he 
trapped underneath the steam. The imperature in ihis 
area will he lower and sterility cannot he guaranteed. It is 
also nunniuilly opcruled and there is room for human e-rior 
in lhe sLcnUsmu cydfr- 


Tetite 21.1 

Hear and eow slefiiisaton 

Hcint sl^riiissitajn 

Autodkw 1 steam undar pressure) 

iffrinJ 

hanzontal 

vacuum assiflud 

Dry 1 rest 
hQI-air Ortn 
high-vacLum oven 
tcrlv fedlDfi avEn 


OdH sterfisuKm EPiyfena osKte 

Cornnrerossi mSuIkh-^- 


commercial 

alct/iti feis&eu 
Gatrnia irradiAIrcn 
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Horizontal or vertical downward displace¬ 
ment autoclave Tliia type is larger and usually fully 
uuEotuutic. It uses an dectiicaJly operated boiler that is in¬ 
corporated in live autoclave as a source of stcaiii. Air is 
driven out marc cffiricfiily by downward dispbaairient. 

There ii. an air lhj .1 Id at the boilnm and j ltuam -outlet :il 
the topi 

Most of these machines- are designed fat Ioom imlruroeiU 
sterilisation only, ralhcr than packs, js Ihey have inouifidem 
penetrating ability and drying cycles: packs may seem u> be 
dry buL they remain damp, allowing entry 1 of miero- 
organisms during the storage period. 

There is usually a choice of programme* an this type of 

iiuLoekse with leillpera lures of 111, 12 l„ L2fi Of 1.4 t. 

Vacuum-assisted autoclave (porous load J 

This type of autoclave works on the ■cmie principle as the 
other i wo but uw a high,-vacuum pump lo evacuate air 
rapidly IhHo the chamber ut the beginning of the cycle. 
Steam peiujiniiimi after evacuation is alitiosl instant a neons 
and steTiluaLmn occur* very quickly. A senmd vacuum cy¬ 
cle rapidly withdraw* mniMure after sterilisation and dries 
the load. U is tuiBubk for all lypc* of instrument*, drapes 
and equipment and ihere is a choice of cycles using differ¬ 
ent lemperatitnM and pressures. 

Vncunm-asysk'd inrtwta-vcs are fully auloanalic. wilih fail¬ 
safe mcdujtisniv (iiewdly warning lights and alarms) which 
indicate wlktfiei the Load is non-sterilc or has been sterilised 
Clfkaively. Thu;. aie generally ninth larger a rid mure ’sopfois- 
licated. iIl;iii. olliL-i types and ;ire invariably eonncv-letl lo a 
eeneral builm lo supply steam. I he Cost rtf purchase ;ind 
muimtenaBiue are higher, hut the machine's dfldenty and 
rcliahility in sterilisation far out w eigh i m the smaller 

typos. 


Principles of sterilisation using steam under 
pressure 

Although autoclaves vary in sire- and type the basic prinupiJc 
of fund ion. remains the same. When H ater buds at I (Hi C il 
re converted to 'team and the temperature remains the same 
however long il is healed. Many bacteria, spores aJtd viruses 
itre resistant lohcat. and remain unchanged even if exposed 
to such a temperature for a long lime. By increasing the 
pressure, ihc lern pc rat ure of the vieam is raised and ru^suuii 
microorganisms and spores will be killed by ev&iguSaiimi of 

cell proteins. 11: is the inure«j*cd IcfTipCfaLure, 1104 the 
ilk: reused pi unsure, ihut leads lo ihis UestTueium of micro¬ 
organisms. The higher ilk Lempefatune, the shorter ihetune 
needed to achieve vieriliraiiuai {T*Wt 21.2), 

The autoclaving process The central stcrilihing 

chamber of Ctiu iLutouliive is vurrotl Hided hy a steam jacket. 

The pressure in ilk jacket is raided (depending on the cy¬ 
cle). Steam then enters the chamber and ns it docs bo air is 

displaced downwards-. because vieain is Ill'Iiilt. When all 
I he air is evacuated. cihuusL vhils arc dus-ed and -acum 
continues lo enter until the desired pressure is rewdied. 


Table 21.2 AutDdavB CBmparatLirB, pressure and 
lima combinations * ■ ,l ■ r . ■ ■ 


TErUptraturff 

(_g_ 

121 


Pressure 

IpjS.L [kgj'cm ]) 

Ts [1. 21“ 


Time 

Ivninji 


16 




^Pll 4j 


134 


30 |2| 


10 


3 


* SjL»rtflU rvWrt Vytf .Vajc f rh« feme ft? \ntft* Ot' 1*0 

wiXW ejflcM* nW >nrv frpm ft? -#d- 


I he mrirc ‘loplusticakd Lypus *. ■! ;iiLlni r 'L;i 1 . l ri.ivv a vacutnil 

prior ties jrfUKXlUGUHl of Wiaifi in disp^ikie air from rrwilen- 
aft Nil he sterilimf. Ir ;iny nr reimdits pn the chamber the 
Lem pera in nr will be low-cr than siuiimi at that pressure and 
sienltiy cannot be goiiraTil^d 

tbiuc the ;ur b4is been evaeuat^L. I hat has erUered 

Lhe uluunber begins lo condense on ihe colder s-u rfaces in Ihe 

chamber, i,£. instnimwiU. etc. The steam producer heat 
which penes rales Bo Ihe inacniwvl layer of lhe pack. The 
inoisiyre ulCrtisca the penetrability of ihe heat. After Lhe 
given amounl of lime the steam is exhausted. As Ihe tem¬ 
perature droph the pressure reLurns Lo normal. In vucuum- 
4issisied atftcxhives lhe instruments are then heal dried: fil- 
leruiL an rep];ices the eshjiusied steam. On modem machines 
the door canniit b? npened uniil the end of this slage. 

Eflhciivg KLuri]is;tLK?n also depends un correc-i loading of 
pauk> into- iliu auloCblve There should be adeqiuate space 

IVfl%vtH:n ilium lc> ;illnw sLuiliti tcieiruul;Lle I'reely fare should 

he in ken lo avoid overloading ;irw.l hNieting of Lhe snleL aiwl 
axhauat vulvus. Jfcfore packing for FtcrilisutLon^ mstrumencs 
inuKC Ik imu of grease a dd prolern material to allow cfFceiive 

peik-rraiiu-n nf SMafii, 

Maintenance of the autoclave aji lv pcs of auia. 

clave should be serviced hy a qualified enginetr lo ensure 
(Jut l lw>- remain in gixxl working iudcr and rummii cluu- 
iricallv safe. Vacuam-assisLed juicxbvus with □ scparale 
b4sjfcr should be serviced every .1 luaniha to comply wiih 
Tteullh and Safely regubriana. Tlkmiskuiuple lusLulu b n.-- 
uxHnmended at least annually Lo ensure effective viunlisa- 

■ n j 

lion is la king pliicv 

Monitoring efficacy of sterilisation in the auto¬ 
clave Chumk-ul iudk-uNw siripv show coltMir changes 
when the correct lefflpergiui*. presspiTe ^nd lime have been 
reached. A strip is ptaeed insidu each pack. Il is impai-cane 
chaL iIk appmpTiate sinp is used for each di iTcrent prey,- 
mltu lime umperiliin cycle, cuherw ise a false result nay 

be given. 

Btovi bu s rulws wort on the Bame principle, s.e. a loIuui 
change. Small glass luh^s arc partly tilled with on o-rangi:- 
hrown liquid which chanjcs to green when certain tenipera- 
Lures. have hcim maintained for a required period of Lime. 
Tubc^i arc available which change at 321, 126 or IJ4 C. It is 
essemial to endure tJun Lhe correct type nfliibe is selected for 
any funicular tempe-rature cycle, Browne's tuhes are also 
available for liot-jir ovum. 
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I^ihk- likL indicator lapt* » ccnnmunty used in real 
inalnuacnl and drape packs. It is a bcipcobilvcd Rape 
which is impre.jrn.aled with chemical strips that change In 
durk brawn when a certain temperature h reached i 121 O 
As with ethylene Glide radiutof tape, il h riot reliable us an 
indicator of sterility u-s. it dot* nut ensure Hull !he tempera¬ 
ture was maintained for the required Lime 
Spore tests arc strips of paper impregnated wiib dried 
spores i usually Baciiltto ifMr&tfwrmQphitu/x} . A strip is 
included in the load: on completion of" the cycle it is placed 
in the culture medium provided and incubated at the appro¬ 
priate temperature for tip lo ^2 hours. If Lhc sterilisation 
process has been suecessTiiU the vporec will he tilled and 
Lhcrc mil he no growth. 

Spore systems arc more accurate than cfmukal i ndraittrre 
hut the delay in obtaining miilb is u major disadvantage. A 
combi nation of both systems is ncortittttflded: chtinicfll 
indicators should be included in each puck and spore strips 
should be used at regular iniervulsv 
Vaeuum-assisled auloclttra will usually have visible tem¬ 
perature and pressure gauges on the front, Some systems 
have a paper rramdiag chart wfikh indicates the efficiency 
of sterilisation. 

IfliefnioeuLiph'S (electrical lends with icvnpcratu re-sensj i ire 
tipal are placed in various pans of the sterilising dumber 
with the leads passed out through an aperture to a recording 
device on bide. The temperature within the chamber am he 
constantly recorded throughout a cycle to check char 
required temperatures are ndml and held for the specified 
Lime. 


£>y tw&t 

Dry heat kills micro-organisms by causing oxidattae 
destruction of bed dial prate plum, h4KVG-rifyAft!*ffltt arc 
much more resistant to dry heat than when heated m the 
presence of moist lire and higher temperatures are 
required (IM) IKO Ck, I5ry heat bekrw 140 C cannot destroy 
bacterial spores in lets lhan 4 S hoars. 

The range of «q.ui|HVWgyt Hicjilhed in LhLs way is restricted; 
fabric^ rubber clkkIs and ptulk cannot vithstiod thee 
high, dry icm pm tares and are easily damaged. 

There are Cflrwiii items for which dry heat sterilisation ps 
the rnc5 IiimJ of choice. These include gluv syringes, cutting 
instruments, nptulk;jlmi-. insiruments. drill hits, glu^wiit,. 
powders and mis. 

Ho! -8 if OVeTT5 I hesc are healed by ckorkal elements 
(Tahle 21.3). Huey are usually small bul are ccotwinkaE in 
terms of puTL-fiasc and ranning co&ls They hare been lar¬ 
gely superseded, by the autoclave, which is mure dftritni 
and suitable for most iypcs of material, 

A knie. cooling period is needed before ibe item* may lx 
uusd. The door should be lilted with ;l safety device to pre¬ 
vent ii being opened before the oven is CdOt. Hi is imptwtant 
m ensure* ihal Lhc oven h nol overtaulcd and thaL items an 
plated! so ihal aar can flow freely. 


Tame 2i 3 Temp*ralure and lime ratios 

nKC^nmeiTided lor f\<X-tut ovons 

11 

Temperalurii 

( C| 

Urns 

(min) 


Gast-wait* 

160 

60 


Npn-cuthng 
ipe&I rumen l^. 

RaWdOT. Oils 

reci 

^2Q 


Stuirp-tunWg 

inaSrumonls 

iso 

1BQ 



Spore strip tests and Browne s luhes are available which 

are designed spetilkiilly for renting sterility in hot-air crams, 


MOSSY HEA T (BOSLSNG) 

Boiling is no longer considBred as a method ol 
sCanhsalion. ft cannot be guaranteed to kill all micro¬ 
organisms aryd spores, because the maximum 
lemperaEure of 100 C is insufficient to kill resistant 
spores, 


Cold sterilisation 
Ethylene oxide 

filhyleiic nwdc is a lnu.li.ly pcnci rating and effective riKfhod 

«| sSenlivyilinn hlcmuuer. loph: urns kavu huirn depressed 
.about iLs use m veterinary praulicC as it is iuxk, JmlUDl Lu 

Lisffuw and a very inflammable gw. Its ure b currently per¬ 
mitted and the danger to operators should be negligible -ii* 
long as Lhc m^nul-iiclurer's recommcndatinns are fiol kwuptl, 
COSHH Regulation?! may, howcwr h make its use mnpmvli- 
ctjl in some veterinary pnicliees Eihykitt LixUfc inactivate* 
lhc [>NA id'I he cells, thereby preventing lvL i cpflQdllfltiiClil. 
lhc technique is effective a gains i vegetative bacteria, fungi, 
virus** artel spores. Several f&cion influence the ability of 
ethylene oxide to destroy mLcro-orgiinisms. including tern- 
petature. pre-s-suic. conecnlnKton. humidity 4iml lime of 
exposure. As the tcmpcraluie increases, lhc aNily of ethy¬ 
lene oxide to penetrate increases und the duration of the 
cycle dnrtens. However, Ibe only sy^em available in the 
UK operates at room temperature for ;i period of 12 hoof*. 

Use of the ethylene oxide steriliser The twrlli^ 

Hr consists or u plastic con loaner whfch k fitted with u. 
vcmil-itlun sysicrn in pnrvLiii gus l’iilltulu lIx Vrt>il: area. 
11 should be IwMcd in 4 ek;m. well-veiuibled area te.g. 
fume cupbonrdi away from wc^itkirig areas. The Lernpera- 
t ii re of i he KJnm ui il- i be .ii least 20 C iOk F) during, lhc 

cycle- 

liMtividually paLkud item* Lo be sLeriliscd are placed in u 
jM’klythenfi liner bag. A gsis- artipualc coniaining. ethylene 
osinje liquid is placed within the liner Kig which is then 
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sealed wiili Li ikilti jI twist Lie Lind placed in llw slenliscr unit 

The top of the u.la.soi vial is napped From outside the liner 
bag to wleai»c the HierUanl gas. The door to the s-lcnliscr unit 
is Lined and locked. the ventilator turned on and the items 
left to steriliK. The sterilisation prw*» ls frequently per- 
Iforoied overnight. Al the end of die 12-hour period a pump 
is swicetiisd ehi c l t< aerate Lhe conlaifKf. The door may be 
opened a tier 1 hours iilhi Ihfl load removed. 

I he item* should then he left for ll further 24 hours in a 

welhvenliluled room Lu allow the elhyleaie oxide IQ dissipate. 

items which may be. sterilised using ethylene 

Oxide lihyL-ne oside lv dTaetive tor die sterilisation of 
many different types of equipment biiL iiLs use is limited by 
llie sj/e of ilic euiiiJianL'T. i hu duration of Lhe cycle and 
concerns about l oxidiy. I is use iherel ure lends to he re¬ 
st Tieled to llteitl® which are damaged by heal: 


* Fihre-opl ic equipment 

* Ptifl \C til I haters, IraywtfC. 

* AnaesLhelie lutwng, de. 

* l a k.islie syrinu.es. 

* Optical imtnuDfnti 

* iHigh-speesS drill- buns. 

* ll/JCery -operated. drills. 


Some Ciimmereially available pnxlueis are n«nh sterilised by 

I his method. syringes, synlhclie a FiMirba ble sulurc male- 
nil Is ;md HtlttKft 


Avoid sterilising equipment made of pdyvinylehlonde 
(RVC> by this method as ii may react with Hie gas 


Preparation of materials for sterilisation \ia- 

leriiils In he sfieriI l^lxL by ethylene oside iilusI tic cleaned 
ami dried. I lie presence -til pniEein ;md grease will slew 
!he slerilisaMon pn.a«#l, Wuler on insBrunsents jiI ihe lime 
ol expi'sure m;iy read witll llte gas arid reduce i|s uffec- 

tivenesSr 

(krclu-a ve hunes, cap< crt sLyleU musE he removed Ihrni 
instruniL'nl'k so LhaL eas min pert el rule Ircely. Syringes shuukl 
he paelcaged disasseiilblud. 

Hihy.Iciie oxide peueimics mawriak more readily than 
3 iearn sc> a ‘Aider variety ol pavk.ieuig snafefifiahs ntuy he 
Used when preparing items fur sLerilisaLKnli ahd sEu-iagc. 

However* nylon film tkaped for autoclaving should not 
be used as ii has been shown 1 hu L there is poor penetration 
by clhyknc oxide. 

Testing efficiency of ethylene oxide sterilisa¬ 
tion Indicatoi lap* with yellow stripes which turn red 
when exposed to ethylene oxide may be used us an indica¬ 
tor of exposure to the gas. but they do not guarantee steri¬ 
lity tts they' give no indication that exposure was for the 
correct lenglb of tame. In fact, the colour change will oc¬ 
cur alter a very short period 


C hemical limliealnr si rips u !iil~3i undergo :i euLuur l Ii.iiiul- 
wlm exposed to clhylent! oxide for tlht= OOrrmzl lime may he 
piiicod in thcxvittrc of a paek ot I>.mlI to test Lhe pefitLraiipfi 

efficiency. 

*p«re strips placed into u load art added to a culture 
medium on completion of Lhe cycle and are into baled lor 
72 hours. This is a urefd test of the rfftekney of the Syrian 
but is obviously noL suitable as an immediate indicator of 
sterility. 


Cofwrmciaify produced solutions 

There aie a number of chemical disinfectant solutions pro¬ 
duced L'micULcviatly. Sonic arc ready for use. others require 

dilution 1 usual ly vvilli purified WaLCi , J prior Lu UitC. 

tJiLlil Tccmrlly a -olutiuu etinkmirilg glutcralddlyde lias 
Ixr-jii ilie must w idely used pniLiireL loi ehccnieal disin feelniri, 
AIhIioultIi iE is still readily available., ( OSH! I recalatuiris 
may present Ms use in velenrury •Uinsl niedteall praelice. 


Chemical solutions 


This mclhod should rai lly only be considered as a means of 
ripirffertww] all hough some laiiinufaeBunerx uiLaranife sterlli- 
satioa folhming ptokmged inuntrskin (imRillSy 24 hours) 

!l remains a useful mdl»nd for surgical cquipmenl which 
may nol he sterilised fey any other means It has gained 
particular popularity for the dbinfecriofi of mdoscopk 
and fijlhrmcopy equipment, 

Care should he taken to use lhe specific coneenlrations 
and, time xlrputated hy the manufaclurer Before immurwon . 
dlcdk wiili lhe Mimfucturtr ibuL lhe equipment will not he 
<laiTlifed by wt defection. The ■ehermea! solution and lhe 
article to be disinfected should be placed in a tmy or bowl, 
preferably wiih a lid to prevent evnporaliaD and con lamina- 
lion by airborne micro-organisms. Fallowing immersion in 
chemical solutions, instruments should be nnsed in sterile 
water before use. Chcmkul solutions should be discarded 
after use and a fresh solution made up each Lime. 


Alcohol-based solutions 

A variety of then: have been urest, e.g. ethyl 41 Ico'IkiI and 
isopm|’i>l aluihuL I k ;, work h;. ik-naliraln.iii .iml congul;i- 
Liuii flf pfLiieins. 


irradiation 

This toiEh of iteril.iSia.tiMI is a form ol giiirnna irradiation and 
can only be carried oul undci e^inErolleil etindiBinns. 

Many prepackaged items are sIltiIislsI hy l hk meth-inl. 
including suture materials and surgical gloves. 
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III 1 CDnc&ill^ CXJ*h wrJihwSTpT 



(cl Co^oprlinB i*^gnw*vi 


Hr, lU I'cildinE ^nr^icjl drapi.^. 




»!dl P*clfi cMhi in 4vtadaw drum # turtdtftn 
t»B» Mfl**d Mih ■‘idicaUr^g up* 


* 

■ 

* 


l‘lw nf^m?!Tijji: thculrc. 

A ii the I il pi lt pji t ; 111 *: :■ i i ;itl'u. 

AfCi Ilh 'ivudiinu and sLltiIisi nji ^M|i,ii p ifi k' r? | 

Sterile Garage area. 

Scrubbing-up area. 

Changing looms. 

Recovery room. 


Tfte opa^/re frhL^a tre 


Mans pt actios- haw ju.sL one upcraimij iwhich is 
wed for all surgery. Larger hospitals may haw ilscairus 
which are used spedfkally for particular lypea of surgery, 
iM?. cwihcrpuolic work. iwiht^iI surgery and ‘dirty' surgery 
fo-g- deiiLal work)- The siae of the llteilre uill depend on 
the puipo-ar fur which il is mtendk'ij If il u to he used lor 


simple, routine surgery u can he quite ccrnpact However, 
if it b lo be used for orthopaedic surgery a Uitik sunouivL of 
vi.ir-CK-iil equipment may he needed. ]l tJi&r tlkwlne h too 
srnalL work in# conditions will be compirrmAbcd ansi il 
uiiiy he diflkuh to maintain a high standard of iisupsis- 
li hm to be (urge enough to accommodate die patient, 
jirtattihetic equipment. surgical instrument Lrallfiy, oilier 
equipment arid pd^rHincl. 

There are several ciihur requirement^ that are essential. or 


at k'a.sl dcMJahlc: 


* I he -npeTfiilmg theatre should be an ^mI tulih-i. ncH a thor¬ 
ough! ;mr In cKlber rooms, 

* Lt I'lhusi bt easily cbned, WiIIb and floors must lx- imfoi; 
of iJtijx-rvfoufc, itun^sEilining materials, floors should hL* 





Mfe ZI.4 FoHinp a ph jn Jjjjk e^rnur loeorittf la> Tbt drtpt as folded 
HI lialFuidUm-jy*- fbl td) n is. IJwn folded in li.ilf l^-o^iUlrcr limn- 
so that Ihfiir air two iht Lnp. 
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i ij -Lfi i !• ix Moving I'jchpiqut 


Closed gloving 

Tfot kinds are kept iiindu she vkwvcs whik gloving takes 
pkne Thw kcdHLigiijf jl-ig. ^I.fi! huv the iidv+mNuje qtiai ii 
unni iniv/-; I he cbinktts of CuniuimifljljEiL: I hi* gloves. yuee tZie 
Outside of LfiL- glove* da iiv^>l cancel Mil* skill., 

< I .■ I funds rciM.ii ii within ilie sleeves id'the gown* Tk glove 
pjLkci rs ujjhL'd wi ili-ii qfiv fili^er- poinl Coward- the 

M) ■ (TllJC jifhl flaw wall nc*w he lkts I l ie |cll ind Vue 

Vcrxild 

1 2 1 the j^vt i#fStfctid urp at the rim of ihc l-u IT of i hi: glove 
i.^i I he humd is turned uver so that the glovd ties on ihe 
pitlin vuriaLe will] lingers of the glove slUI poiAiiqg 
LDWard-S Che body. 

i-ti 1 he rim as picked up wdeh iliu opposite hand. 

I5m It is then pulled ora ihc linger* ;nwJ aver l hr dars.il 

tEJTl ULi. a -t! Of | he Wrist, 

(bj I he glove is then pulled on« the lingers uie pudied 
forwards 
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■ at Conc*nma cloih width 1 ways 



Id OprcartinB wrn-gch.wjyfi 





■JdF P mck ckich 4 in Middiw* drum c* aumcij^ 
bags ubM with ind*i?irtq hop* 


HE- 114 J liIiI: til! Mir^icd drupe*. 


« [llrJ LlfMfTUiCLrty; thirJErc. 

* Anulhatio preparation area. 

* Area for washing anti sterilising equipment. 

* Sterile storage ana. 

* Scnibbing-iip are-u. 

* Changing roomo. 

* Recovery room. 


The operating theatre 

Many practices have just one operating theatre which is 
used for all surgery. Larger hospitals may have theatres 
winch are used specifically for pajlkular types of surgery, 
eg orthopaedic work . general surgery arid "dirly" Hiifcry 
leg. dental workj. The size of I lie llnlre will depend on 
the purpose far which il is intended. If it is to be wed for 
simple- routine; surgery il can be quite compact However, 
if il is io be used for orthopaedic surgery 31 large -imovnt of 
surgical equipment m-ny be needed. If iHe thcuEit is inn 
small, worfciqg cmdilinns wilt he wmtpnmuHd and ie 

may he <Lidl imi IE (0 inajiuLaici ai high :-sluruLiid uf aJApcU*. 
Il hus Lu I>j bugL' L' 3 iouiL r la Elk ^ill'^UiidkkLjI* thiu paliLntl.. 

imiicsi heELfC ix[ui piiicUL surgical iii tIiuei'il-cii [fdley. other 

l‘l| LLipinini I -and perSoiifti:L. 

There are several, other requirements (hat are essentiaL or 
at leasi desirable: 

■ The operating theatre should bean end room, not :i thor¬ 
ough I; ire to oilier nmns. 

* I t must be easily cleaned. W«]b and floors musl be made 
of impervious. non-slainiug malertik, floors- should be 






n+iiA FnhLiQE a plain drupe corner !■:■ corner. I a j Tbt drape is folded 
iii hdlT Miidlhw ays: |>Hd|il i> I hem frikltd in UrGttifjliftfrftjpi Lhrvc Edittfcs 
■so ihul Lhrre arc Iwo conttrl al 1 hr top. 
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non-slip and hard wearing. The use of drain* should by 
avoided where possible but should not pw a probkm if 
mmintained properly. Walls and tailing should Ky painted 
with a light-coloured 'waterproof" point. The corners and 
edges of all walk should he coved to IkilLttu easy chain¬ 
ing. 

* There should he as Link shelving and furniture ,i % pussihly 
ns it will harbour dual. 

* Good lighting is essential. Advantage should he taken of 
nature! daylight Ideally lighting should he concealed 
widun the wiling wilh addilnnul ^-ide lights on the wall 
And ;in overbad iheiilre lighl. 

■ There '■h-miM N; 41 good supply of cleclnk sockets i in 
waterproof easing), preferably rceenNed into the wall. 

!Beating ban imporUml ioraiikriil ion since j miesi hedged 
sminvi l* ary unable! in eonlrol Lheir own body lempera- 
ture, The amhjem temperature should be between 15 and 
20 : C, Fin tellers cause air and dust movement and 
should he avoided.- M-nvkTn wiill-nuninletl radi^ilors are 

iIl-u musL realistic melhnd of telling Fund beating within 
I lie wjilU 1 * iteilt but expensive, 

* A system lit air"unntl limning and wenlililKwi is nevess;ir>\ 

and nuy become maniiatiKry iithKt (/■£)?>! 11 I Regulations* 

* A wavenguig sysLem fen anausEtielic v. ash; y, , ;o will ah*> by 

nficeuarv 

* Asl X-ra> viewer, frfeiirrahfcy flush with Lhu wall, is an 
im|HltUirt fixture in Li-pcruling theatres. 

* An aii supply for power took may he needed. This 
should ideally be piped into ilte theatre from cylinders 
housed, ou Lsmk the theatre. Afiui^thcLie gases can be 
ddmnd in the same way. 

* All equipment, including the operating table. must. he 
cuily deaned. 

- A wull cli-H-fc b needed for anacstbelk monitoring and 

tiitiing of swrywry, 

* A dry-wipe board is useful for recording details such a* 

swah iniivihent, suLiu-y del41 jit, hinnd loss, elC. 

* The reruns should have double siting doors which should 
itunSully be kepi closed. 

* I here should he no dear-glass window 10 ihe nuisidku a* 

1 In 4 w ill be distracting. Windows should not. open, a* ill is 
will he a threaL IO asepsis. 

* The operating table should he adjustable 10 fad li Laic 
positioning of ibe polirai and 1o suit the height -of the 
vur^uoM. Thu base of the table may be stark or maifi- 
t .1 i:io.l on wheels for easy moving. There is usually a 
hydraulically operated pump to adjust the heigh*, and 
some electrically operated pumps ire aho available. 


Anaesthetic preparation area 

There should he a separate area where I lie induction of 
anaesthesia pre-operative procedures (e.g. clipping, catheter¬ 
isation of the bladder and preparation of *he surgiral siteji 
can be carried out. Si should kod directly into the operalpng 
thcaLre. 




and 




There needs tu he a it*sm where dirty instruments are 
washed* packed and sterilised- 9| should he situated close 
lo like operating thcalre bill away Iron thtf Slorih' StOTUgC 
area. Ji should inelude a washing in;H'b |n u and lirnibk' drier 
(spedflcally for ilwaire wear, gowns and drapes}- sierdis^- 
lion facilities and poisihly ;ml ulirasi>niL- insLrumyn! deanef. 




area 


Sletrile supplius should hy slored m closed cap brands away 
from the InsinirKrl wishing am, but adjacem to theatre. 
Here instrument irnlleys can bv hi id out prior to surgury. 
Entry shobM bedirecUy into ilie theatre. 


Scrubbtng-up area 

There should he 41 sepanfe scrub room within llw Lhuacry 
Huh bui oulsidc thu I ha Ire itself. This should kad dkrectiy 
mio thy stenfc preparalmn a ran and theatre. Swing doom 
which mi n be fc>ni operated slimild separate the r-oonu. 



moms 


Changing vwhdf for person nrl should be si lulled ai ihe 
cntnra lo IhrelTe Tt is a |iood ideu to have a red tine 
delineating thu sterile ^ireii iind appropriate notices displayed 
10 1 ndK;;i le ihe^e cw. I ootwear for use an Lheacrc should 


be pLiral ill idw entrance in thuudne beyond Ihe red line. This 
barriui 1 should Ik adhered In 411 ill lime^ lo ensure a high 
level of asepsis l hu layout of nmiiin wiih-in Lhe theaiTe iulli 
k imporLant for Lhc sake of asepsis. Tlture diould be ;i one¬ 
way iralfic syoem. io lhu l Mil- sntgLcaJ tuank and ilMIe sup¬ 
plies- enter through one door und uiwrubhed pefsotuiel 
enler and lave ihrough a separate doorway. 


Recovery room 

A room where the puEknll cart rueover Iriklowing surgery 
Okay be situated near the >.uvi Jlsng llbeuLn: suiLc. Jl shuuld 
be quiet and Maim ;uid eontairt e^sernial equipment deal 
with any post-operative enurgcncies which could occur. 


Maintenance and cleaning of the operating 
theatre 

A routine cleaning programme in the operating area as 
essential if a high standard of asepsis is to be maintained: 

■ At the beginning of each day, all Ihe surfaces and all the 

f^rniNurt and eLpnpmen! in Ihe fteitre smile shnuld be 

dimpqliirtttl vwng a diluW M^kiicm of dlrnnlbewnl. A 

dry dl^er v,ciiild simply mini'd 11sE aruunc! the rt>mu. 
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Tab* 21.4 ideal properties af surgical scrub solul^ns 

Wide afk&filrurn dI anhnic.-Dtiinl anlivrry 

Abtfty lo decresu micrnbmi ogihtI quickly 

Quick ap pi Kin ben 

Lang reuduni lethal rfeef ag.nna m lira organ SsFi 5 , 

Huriuir- uc^o and pH net vc in Iho gir-nnmrcMi nt ivg^nc myrtle* 

Sale id use iwthoul skin mil,non -or sansjli&abon 

Ecaurnkal 

Pnirt cn 1 tor vninmiury usn 

Commonly mead aqefila 


P ovi dci r-fl-i odin c* 

lodw ■pomtkped nn a deterganl 

Hr<)flej-S(WCLi r L<tl aiYnlktffittBl dL,livi!y - tudetanciL-.i!, viradal and tungcidrJ 
May cause severe* aun raaHongand rfmaiion in sonns mrtvuAiaiK 
irrfigir-^ij by uranic marler 

GhOrfiijivrJ-nfl 

Eltetlive againsl many baclnru, nclurang f s coH flnr£ ^apL.n-3i7k'n>5t3 app 

Vkiefddl. lu'iiji.iuLS Und sponcidaJ a nroperlwr, 

Clfeeiwt! Wei ol activity m Ihn poHonoi rd nrgnnc mRlonal 

LiaYjer nesduii activity than ppvi da no ind nn 
'Reialiecly Iw iDxicily lo lissuo 

Tncbsan 

A rienver arjM'il chimed 10 be aui baL-teniL- against tolh Gram pcreiliVD and 

cVam-neqflr-ve bacteria 


(III Rinse the hunds and arms as before, 
i 12i T,ilce ii slcrife hundtowd. holding ii sil arm §■ IctngUi. 
Use a different quarter to dry eadh hjivd and each 
arm Then di&e-nrd the hundiowcl. 

! Ik: M.TTihhi.% jmfOu-HJupc' >linuld t;i:ku between 5 .rncj 10 

ruinates. 

Cheek the dock os you s-Urfi mid ;m you hegifl |l«? Im;il 

sL;i.ce Li • CflSUJC !hit 1 ;,«.*U Ii;ls liul ru.shixl I hir prtx.vduTL' 

Putting on a surgical gown 

There are two diflcmir types of gown: biLek-lu' ;ind side-ne. 
The technique for pulling on ilk* guvin is similar for buili. 
with i\\&h\ variation 


I n The sLerile gown <Wderl incite null is hikeo From its 
■denlc puel, held at I he shntiklm und tilfciwd to full 
open tFiu. 2 L 5 j}. 

<-) One Ikiiid shu-uJd he skipped unto ettth dem (Fig 
ll.Sbl No aciempi sh.mld he made i«a try and pull 
llie dLLves OVlt I he shiiii lilui or U> reJI^jillM the jiPWtk 
j.s thii will lead In LUTiLrmmiilion njT She hunds or out¬ 
side of Line gtiton. An intM-rsihheil auKjJUl should pull 
ilk: hjuk ul'dk- puwn irter I he ■jh.nuliLepv (iniitlimjE only 
i Ih- inside inrfaceof ihe gown) mid secure Hit? ttes ;ii the 
hadk. 

c3) ^ iifti i Ik- bunds rebdned within (he ^feewes, the wj is.1 
lies should he pu ted up and held out to the side* i Fig. 
21,5c) 
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liu- 21.ft < In- iL yl.. li.i.liuiijK.- 


Closed gloving 



The hniidfi .ire kepi inside the -ke\e* white gloving sale* 
plucr. Tins leehnique i Fig. 2L.6i lm* the advantage tluiL it 
minimises Ik riuiKCfrof cunlamiiuling lhe glbves. since the 
rtutode rtf’the |k*to»tki m\ sniruel Lhe skin 

1 1 1 lemam w illi m lhe sk\!ws «l (HlS jfnWn ITur ukpvc 

pjbekei bi lurliL'd ■*$•> lluil llie li ill p cts pimil hi whirls IHl 1 
body. f I lie null I L'luve u iLI nou bfi <3fi the kit and vice 

versa.) 

i _.i Fhc glove is picked up at iftie rim of the eutT of l Ik* glove. 
i M The hud is mined ovej tluii the glove IbCs %tn ihe 
paten surface i^Llh lingers «>f ihe glove eiitl pdirniiiL! 
towards ihc hodi>. 

14) The rim is picked up with ihe oppoiite hud. 

(5) i i is lhen (lulled oVct lhe fingers and over lhe dorsal 
surface «! ihe wrist. 

If«| the glove us llien pulled itn as the lingett .nc pushed 

t l 13 *.s .|,| ds. 
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Qp&n gloving 


The huidfi ;ire cMefttW «*W »l the rieuwe* ahik gown¬ 
ing. This 

[he glows 4ire rdlii lively with f.niiiiiiiaiiiucd by -kin cun- 


lechnique >1 iy -I J lus I he dhddviintiigc ih-.M 


luce 


ill 
121 
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The glove |\'iek IS Iijvnuil by jii sihsihtunt. 


With the fell 
iurned down 


hiirnl, piek up i he ri^hi glove by I he 
cull', hnUlmL' usily l Ik- inner sin rface of 


(he glove 

Pul! .>n In I [hJ ru'lil Fund fiXs ciol Miiluld lik- L4llf.il *hl*s 


stilus?. 

PUitv itu? gloved Imgcfsof the jijslil hand under I he cm IT 
id ilw lei i glow jiid pall on to the left hund heading 

pnh Thu: nulur 5 Ulf&GC ftT this gjow. 

I Iil" mu uf the left gkne is hooked wer lllc llnimh 

wliiUl lliL* lilIT sif tile g&WIl Is adjlt&Lfd 

PulL iIn: l.iII uf lhe left glove n*ei the cuff»*i ibc 

u-ung Bite hriL'L-3", 4 «f the ngh[ hand, 

Kiipedi for llw fight hiiinJ. 


Plunge method 

Willi this nwLhcsd. i Fig. Oil- hierifc gkttC is held open hy 
.i scrubbed u&*f>Liiti and i lie kind inserted. There is j risk of 
i'oniunrln-ilintr K-ih pg-ffinniicl involved. Ilus technique is 
no i commonly emp'iiy^il m Vigtafiiuijy operating Lhcatres 


Pre-operative preparation of the patient 


Surgical eases may be wll«w*: 

* Elective md nuu-ureefii ^Iil palurril r-- a-Mully IicjlLhy 
anti often young leg. ovaricshjiiieirLTiiimy, Laftinuiicin, 

co mu’live osiuLvUMuyi 

a Nt^fc^airy nr qraenl i|iil ihuMdiriiek lifL'-flircdieikiiig 

hm require prompi aicem-imi d ml line repair » durway. 
gastTvinieMinuil ^irgcry), 

* Friiergcnry mrgery iLliMiircaLLiim j Lvnditiohs (eg. 

,itxhimiual-crisisK often EnmniJik reg. dw.vi injury i 



I iy. M.7 ■llptu pi.nin-p. 


I pi. K I I*! Ill”'- ■■■ In si ul |^Ji li'idg. 

































PPMpBtatiwB pretmratwtf Of fbtf pfltentf 6ti5 


Bathing 

(tolly till paLkiibs should be bulbed before ttirge*? m 
dL'LTLUM: ilte risk or contamwatLoi] bvi this la aqe akwyi 
feasible. it should be considered in efadi^ Wllverpajedk- pno- 
cediiEH such as total hip replacement, 


Administration of an enema (see also 
Chapter 16) 

For ecetw surgery (e.g. r^-Ld, colonic I it is deaLnabte to give 
an evucunnt enraltii print to sui^n*. A Hoap-uod-te-icw 
enema is sirapfet. The patient may iiied bathing afterw-iiTvIs 
to remove ruMUTuI ciinisimiikuikLs from Lhc skin. 


Preparation immediately before surgery 

Some form of pr^nediciiiti drug is Li s Li ;i 11 y given hy inlra- 
iThuscubiT or wfei-'ulan^vni injection. 15 minutes to I hour 
before induction *f Hrturthcsia. 

Antibiotic drugs are often given je the same time as the 
pctracdkanl drugs (o im^uru effective ui'iiihtosic blood levels 
at the time of surgery. V.jt diu|f* are often applied immedi- 
prior nphilialnaie \ufg£ry. Cathtte nation of ih* 
liljiildi. r Buy be requi iliI fur the following reasons: 

* Monitor urine output during and sifter surgery. 

* Minimi ec risk ruf toiling during surgery. 

* Facilitate KCfli lli abdominal organs. 

* PiTvcni nsk of bladder perlonil ion or rupture during 
surgery, 

Olher possible pivparaUons are described in I uhL- 11 .6. 



Preparation of the skin 

"Die skin and coal aw two of the greatest sources of wound 
trmiiiminiiLion as is is nut possible lo remove all boclcri 
from ihe skill. I he aim is to signilteuntly reduce the number 
pTLseni wiilmui damaging Lhc skin ilsetf. Ccnnman skin Hjl 



(1) Furse-stnng wtin a-ojrd ania Lu prevent eGritarrtrtalitifl try 
tanr.itf rrt-ilftnnJ dicing surgery in Ihts pMt-flJldl rapOfl. The nurse 
shcii;Iri ensurn- Ihal rt ia reflltiNfld ai ■W flrtd Of Surgery. 

■IFi AppiKiaiinn a\ Esmarch's rubto bandage and loumlquel lor 3 
bJooriciss DpD^Ming IiuIj Curing surgery on dletai (mbs 

sL3| irTlrodudion d a lliradli pack Id present asp I nal lam q i Wood. 

mucus, eic.. durrtgor&J or nasal surgery, usually a dampened 
conforming bandage is used *»r Uil8 purpose. 

(4) Cover any addwna! wounds not associated wrtiti Bie surgery tq 

prevam risk ol lurlher ixnlsminaicin 
f5) Applc-allon Ol a lool handagn Id cover any undipped areas 

fcvtip'P Ihn surgery nunJuR*. a Imb. 


Deri a include species of Staphylococcus, Baritlm arid mjjj- 

■jnn;d ly Iftrt'pluiwtYta. 

As aiiELveptic urul detergent properties ait required in 
Vkiroduansing UgeaLs. surgical scrub snlgtmns such a^chlor- 
hncidiitt and povidone iodine me ideal An aiiiiscpiu: solu¬ 
tion (which may be water- or akoluvl^nsed) ik than ufuatly 
applied to give mutual bacterial activity, 

Lnst iljS skin pnpuitiffli should be done irt ilk; pi eviration 
rouco. There are several different techniques which are used 
commonly and one that is Teiannitt£!nd*d is as follows: 




ii) 

(*1 





SurgieaL glows should be WOm i£i prevent oonkanruru- 
ebn of lhc pnlKfUfs skin from (he liLinw's h;Lrtds. Ji b 
ei£>i ■iLvessan,’ For the gloves Lo he slcrtle during the 
Lniiml prepmration. 

t sing lint-free &wabs e wash the si(e using ;• surgical 
scrub seJuiion and a little warm wiRgt, bcgiirtrtkia &1 
i he propoxd ineision site und working oatwancU- 
Onee the edges of the clipped jtrea *re reuched, discard 


the swab and take a new ok, 

Continue this procedure until the area ^ dean, Le. 
there is no dDCoJmtioii on a while swab. 

A small amount of h 70% ateohol ^duiiim tan dun be 
sprayed over (he site to remove any remaining deter¬ 
gent. Il should not be used on open wounds Of nvucoua 
membranes. 

Move the patient inlo ihvalrt and pnsiiinn fm surgery. 
For limb ■siugery* a liipt^ is iipplwd uver die Ibni and 
attached to a dnp Hand W allow preparalion around 
all sides of the limb, 


As the sale is likely lo haw been eoniaminatedi to a«me 
extent in the tnrnsUidit to (h£ Lheatre. Lbe skin is given 
another wjish in the manner preMouvIy decribed- This 

time, however. tlX sLerik.* glcwe^, wuler and sWabti. 

Hk final sluge of pTeparaliim is irarried out by the 
scrubbed vur^ittil Learn wiLb an amisepEiv wslulicm 
usin^ sterile swabs on sEarile fcainpley spongfi-holding 
forceps, which arc thLnn dlicinM. 


Care should be taken to avoid soaking Che coal as 
this vWI increase the risk of “Strike through' Irom 11^ 
drapes and may make lT*e palienl hypothermic. 


Preparation of eyes and mucous membranes 

The solutions commonly used for pitpurtlnA of the skin 
are likely to be irrirtant and cause damiige lo mufow mem- 
bra»s and in parlicnlar lbe eye. DilnlS wluiioflft nt 
povidone iodine (ft I 0,2%) Itre CMmmnnly used to irriysiLL* 
ihe eye and may ulso be utbd on oral ;uid ^ilkr mucckM 

membrane-- t hLnrlw.'siEhnL' ^u-luimns are sluiw-n lo be itu.uL- 
i m Lml Ei.i> I hi: ivrlaLL of llie CiKrOirj. Akohol-thisL'd w?ki I 

should ii4.iL be uM. L d on this sc-iisiiive tissue. 
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Some aurgaotta do ruu iidwiu dipping around the eye 
for intraocular iwjtry bin use adtwsrw drapes to protect 
lbe eye from the hair ijnd $km. Other* prefer to dip a mini¬ 
mal aiTUUbU of liiiir umund Eht? eye ApfAicuLioil of pe-ll\>- 
fenrn or K>Y jelly to Uw hair prior to dipping wilh a narrow 
line blade will help to prevent hair bring irraErodiJced into the 
eye The skin around Ihe eve ih extremely ibin and Bensitive H 
and so it Is impo-nnnt LhaL Ihe clippers are in good order and 
grail are is taken when dipping. The eye should ihen be 
irrigated several limes with physiological sdinc before irri- 
galing with a povidone iodine aoJuiiofi. m described. The 
skin should id bo lx- prepared with the povidone iodine *olu- 


Positioning the patient for surgeiy 

Most surgeons have indjvidiinJ peefereno el wiiH regard lo 
pofilhwing or the patient for surgery, although there are 
snme standard position* for specific -npL'raiinnv, The veler- 
inary nurse needs to he familiar wiih piisiiinning foe differ¬ 
ent surgical techniques and individual vafinaJofit When 
(here is any doubt, ihe nurse should cheek well m advum 
of surgery. 

Some operating lahks have udj ratable fufct it Ml lilting 
facilities which assist pontiofting of thu patient. If no!, ihe 
of :fcdd irii"i|"i:i | resil'd hillg aids such as Lmughs, saiidhiLLC* 
jimi tapes will he necessHiy. Care should be liken tu avoid 
placing b«vy stnvdtngs over ihe limbs or lying tapes lightly, 
which Any Occlude blood supply to the area. 


Draping the patient 

The reason for draping ilte patient is to inarnhun asepsis by 
preventing coniaminaiion of ilk; surgiml tile hy hair -and- Che 
hnmcdulf environment. Drapes 1 trail tlwefafe cower the 
entire palictf ,md operating table, kgvtng only the surgical 
site exposed. Drapes may he diisptisu.hlc nr nr> usable The 
refclive BpdviuitBgra of each type arc shown In Table 2 fir 

- Disposable drape* are usually paper based. Many differ¬ 
ent types are uvailabdc and cost Lends to reflect the qual¬ 
ity, Most of these arc designed for the medical marker but 


many are suitable lor veterinary uv. They are usually 
ttuicrmilient and may be pufchuHud pre-sleriliscd. One 
disndv^ml-iige is I hat cheap varieties tend to tie non- 
m reforming and may tear easily. 

* Rr iisii lib.- drapes jire usual! I.y Hnen c*r cotton pilycslGT 
mbtes. J hey may be custom made io mit ptACike Hindi, 


Draping systems 

Pfain drapes Four rectangular drapes are used lo 

create a 'window (fviiEMiruimrii for (hi 1 surgical site (Fig. 
21 Si. The Icnestm i km created can he of -any size. The firsi 
drupe should be placed between ihe surgeon and ihe Mar¬ 
es I! side of the table. Then a drape is placed over ihe oppo¬ 
site side of ihe palicnl (Le. furl heal from the surgeonjj. 
Drapes are then placed over boi h end*. They are then 
recured in plate using towel clips. 

Fenestrated drapes Fenestrated d rapes achieve 

the some effect u.* the plain drapes in leaving a surgery 



DncHnt llw M£riCuE silt wilh plain ihfn, placed. 
kne^udinaMy o n lnwli HdCS of IM* cpefaiiilg laMc. Ptiim draper in 
ihen pLuxd over cadi «d and HCWd by UMM 9 -dips. 


Table 21.7 l>apes: advantages and disadvantages 



AdvanlageE 

CHapdwTtagM 

Oispcssnlio 

Ltewur sawrg 

Loss laundry* 

Pra-steriiiwd 

Uawiy very wafer repaibnt 

flwiyi an pnrifici condhon 

E»pensjvn& 

Cheaper Mwids can be teas eantewUng 

Large Br«& needed 

Fie-Lc&aWe trapes 

Cheaper 

Para us - all fluids leak through leading lo a brnak n asepse* 
Tirna-ctMiSHjaiing - wuhrtg and lulling 

Danger dt Ihnsacfe delnchng and gaining aoenss In wounds 

A/ier -ttifidied use quabty becumH poar 
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ivindLiiA, but the window is already formal, in -a tangle 
r^m3y«m;ick drape. Fenesiraled drapes can "be Laije enmijJ] 
u* eowtr she entire animat and table top, A ^letfluni of 
djffefeftc-sJaed! fenestrations are needed, however, la cater 
for .all the different surgical siles 

Adhesive ’barrier" drapes sterile ckar §dh 

phiKtie wheels are sometimes placed over I he suipea! *ite 
Standard draper arc then applied in I he uhhI way, The 
aim incisum is made through the adhesive mnlereil 



limbs for surgery IF'$- 31.113). Ttia surgeon's individual 
preference wj|| jcavern thir whence ol method. Commonly, 
the tower limb is nod to a dnp stand, using tape. A sterile 
drape is placu’il on the Lible top underneath the limb. Then 
Oi l hep 1 a aierfle drape or stockinette is secured to the lower 
hmh a iixJ the suspending tape is cdL The surgk^il ^tv is 
thifii drn|>cd m a routine fashion,. 

Svt>drBping Additional towefa lire HHneHmH uwd 

to prated Lhe incision site from contain]rultofi They 4 itc 


applied lo each side of the incision by towel clips. The 
towel is liluen folded hade over the towel clips. 


Surgical assistance 

The llualre nurse has two main roles (1'abk 2l.K|c 

* Scrubbed nurse. 

* Circulating nurse. 


Guidelines for ih& scrubbed nurse 

The role of the scrubbed niuse is sm extremely important 
oik and requires rigid adherence m n set of rules, ft is very 
easy lo mule mistakes if corners are cut or changes made.. 
Know ledge of the procedure to he performed is nnftoriaiiiL 
so that the needs of the surgeon can be unlbtipuled; 








\ 


\ 







lap 

I'lR, ZI.IOHl^limf .,i Innh I, ii nil! L , L*i;. 1.1. I he iiiiHir litfih- is h;milj.p:il .ir kI :il Uiuliul ta ln|*: Ili j If.i iml imli vi hl.iml lh| A pUiii iLf-xflr is LlhI liIlT tile 
KkIs .miiI lhe-ui^Hivjqt hmh of liht p.iiiini |t:i A smullur plun drape is l.iid un lap of this (d i j be lap! is liwn out und the limb iuwtfud <am in cho 
miw dr^pe i>j I he dmpii is, ljt dully y.rappc'il around the limb arid heu roii wuh a loud clip: plum ilr j p-js or a tetMb trail'd drupe .ire itwfl Applied 
irtur lltar sllf^iu.il sjp(-. 
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when in opntict with ctrenueab urad saline and they lend 
to hiunt quickly. 


Care and maintenance of surgical 
instruments 

SUrgiLul instruments should Iv Il;iimJI&t^I cu mi idly aE a III 
limes. niL'} ilioukl n•.>1 he dropped i ilEu 1 1 :t \> :i iuI si ii k s nr 
OMO Ii'nlk-ss Sjta.:Lil h.jUl’ should hr iLikcn of sharp edges 
and. pointed iauitun^u. 


Care of new instruments 

MdsI new instruments arc supplied dry wittumil lubrication. 
Before use, I IwrefofC. i i is r«5cnmrneiaded that they ■dioukl be 
C4refw% uj«bvd niwf dried and I hei r raitfving purls - Iic-mNE he 
lubriciiMvI W| 1 h a proprietary i n •-1 p-uhl'h I hihrkiLnt 


Cleaning after use 

To eiiiiipfly sh iCfel Health til id SdkLy Lugr-Liliniu the K eld ilT- 

;ic;. ii 121 sli must wl .i i proLuLliW dolhi ug (i.e. ;l plasliu jprnci 
and rubber y Il>vk±S I VsIiliI dcidarig Vvilill sUrgkuJ illslliUtitrfHs. 
biharp iEliiis sydi, as n*x_dk-<-. gJass van Is and sCU.Ipil bl-udvi 

should he sulci*, disposed of before removing other dispo¬ 
sable items iUl-Ii .is suiiare packets. swabs, eie. from the 
instrument trolley Any pee ii Used of delicate oqaipmenl 
should be separated from I he general iiusInanwnJIs and 
lIcii rat'd scpriniM}’- Large imrirunKnlJi Much m sunk ortho¬ 
paedic- inurnment* should be washed separately from gen¬ 
eral in4rnmc«iU ii* tlury may cause damage to them or he 

danmjiesl Ihuinsehes. 

In slTumenl^ slin.ihJ be eieuited as SOOU vis pussihk; OH, 
ffi’-inplebnii id MlfjWry Eu pruturi! bluctd, Ctvsue dshl'is OF 
smIiibl 1 drying oik lliCili, as this will lead tCi pi.llin.Ji iSf the 
sLirhioe .nkl subsoqUCfll col 10-siolT, Efliti.jl KMlliillg or rinsing 

ua L>.dd wjeci b extremely eSeecivo lor ihss Hew water sliould 
noi he used its Lbis causes coagulation of proteins i'eg. 


blood). Alk-nuilively. trasUiimcnu may be snaked in -i the 
micaldejning solution specifically niunufuciutcd for iniiru 
muni cleaning. 

Where indicated* instruments should be divinuHikd and 
ratchets or joints opened before immersion. 

InsBrunwnis should then he eLeaned u®d« cool nr warm 
running water, using a hand brush svicti fairly MilT hr biles. 
Particuluj .•mention should: te paid to joinin. ruLebeis. serra- 
trons. etc. Abrasive chemical agents should never he used as 
they may damage Ik surfoce of the insliument. Ordinary 
soap should ulsu be avoided as ii causes an insoluble alkali 
hfm 10 form on ihe surface, thus trapping bacteria and pro- 
iccling them from sceriJisaiton. 

After washings instruments sluvuld he rinsed thoroughly 
preferably in distilled *ir deionised water and then dried 
prior to packing, is water coHecLinp m trapped area;-, nuy 
lend to corrosion 

•A Her cleaning, each instrument should be inspecled for 
dist^rtiiin. rnisiiliymru ni. sha rpmw- and Lraeofow! ncscrntty 
ftvot -milvenu-nls. )onvt% -nidi ratchets should also he checked 
for correct bmcliora. 


Ultrasonic cleaners 

HctiLilrtup ujI i jsi iciil dc jtiv i s ‘■uilahk I nr % lUlti n;ny u-vc viiC 
readily a'i .ukibk and pfC rdaiively inexpensive (l'iu. Jl.l If 
They are e.streraidy elTeclive ji removing debris from areas 
inaccessible m hmshpcf le g. bos jointsj They work hv live 
production wf sinusoidal encruy waves wilh .1 vihruticili fre- 
qucncy m excess of 2DrHKt.^f^rid This producer miniil® 
hubbies vrvfhin the c^nriiiij! nohiti^n, Tbew form cm Hie 

surtfwk Of iiistfHiwnis and .-is Bhi^y implode cnvfgs is 
rdu.i-ed and break 1 - Ilk? bonds vsIlilIi hold debns- cin I Ik 
•hUjfaee. 

Following an initial ringing or sou king an lo] d water in 
remove excess UchkI and debris ilk: insu aineius aie pfcaoed 
in the wire mesh ha^kt-c *f ibc uliru«>riiiL ckaraer. The unit is 
lalk'd approximately half full with u-xccr to which .1 specific 
ultrasonic cleaning detergent has been added The haskcl is 
pUced in Ihc ^ointion, the lid rephiced and the unit sw itched 



I ia_ 2 l.lt L'tlra vmk dr * nrr 
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Sponge-holding forceps 

TTiMt ant designed Us hold sponger or suabs lor skin pre- 
pacUiofi priof to M|Hy (F'$. 21.17b), 

Tissue forceps 


Towel clips 

Time are used Lo allach drapes So* the patient and 
instruments to ih^ dpcnlqg site (Fig 21,19). FLackhuus 
jmd Mayo forceps have- u ringed handle and curved, 
pointed, long-like tips. Grab’s CTOM-actron forcepfl. com¬ 
monly used in veterinary surgery, have a string spring-clip 
attachment. 


Allis I bane forceps and Babcock's forceps are the most com¬ 
monly used lype of tissue forceps. (Fig. 21,19), They are 
designed to grasp tissue winJi minimal Houma hut neither 
should be used to grasp and hold viscera; more specialised 
forceps such as Duvalls should be used lor I his. 



Noe die- holders 


Needle-holders are forceps that arc specifically designed for 
In tiding suture needles during suturing and for ktbui lying 
(Fig,. 21.20). 

Gillies needle-holders are very conunoHly used in veterin¬ 
ary surgery. They have a scissor aciion as well for culling tlu: 
uiiiire ends. Their major disadvantage is ch^i they have no 
ratchet, so that she needle hula be held in place by gripping 
the blades LighiJy. 

Olsen Hcgar needle-holders also have a cutting edge hui 
have the adv antage of a micheL to hold the u^dlf seen ruK 
in place.. The disadvantage of the scissor odg* is that cIil- 
suture material may he inadvertently tut. Mayo-Hegar 
needle-holders resemble a pair of king-handled artery for¬ 
ceps. They fuive a ratchet hat no bchov action. This is one 


of the most popular lypws of needk-holder. 

McPhaiTs rtrtdlt-hoWm tradilkrally haw copper inserts 
in ihe UfWv ^ilthcnijth. those wjih fongsLcn carbide inserts are 
of superior vi mi li ly, ‘[‘he hundfes have a spring ratchet so 
fhui! by sLpus-/mg i hem lofrttiCT the jnvra open and release 
lk nffirfle- 


ftfc- IE.IT i-d Dflffl i Iwel (Tiinp- I hj Ksamptey’iL r^pongi>lwhJi«tig 
fmqis 



Retractors 

There are wred to facilitate exposure of the opetatiiig Ik-Id 
(Fug. 21.211. They may ho hand-held or scIf-rL-iaanLiag. 
I liirwj-held relr-nclor-i include Langcnboclc, Sean and 
C/crny; imudc and joint retractors include Gelpu. SVlnl’s 
imd TruutrK mumpks of abdominal wall reifacLors are 
Ooa^i ;ind Ba.|four; and Finwhdetlo retractors are used 

fc>f Lite LltlLTSC . 



Fit IU£ Towel clips on Ujcbbus. lb) CnjoHEtnu. 
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liki^e Il,i ps, necrotic bone). The cup has a riuiiph cutting iridvir 
and is available in various riic* (Fig. 21.22). 


Periosteal elevators 

Thest art Used In- lift peri irate urn and snfL Lianu e limn (he 

surface l rf bum? (Fk. 21.23). 



Bton^oW/ng forceps 

These art.- assigned !c> grip hcvrtaj fragment* during reduction 
uni I alignment m fracture rcjxjLr jl'iif 21.24). 


Bor)e cutters and rongeurs 




Iii;. Sl.SU fcsedbe hi\d.rsi «„■! Gillie-;. Ifbl 1 Olsen Ik oar. JcJ HcPhril's 
id) Sl.iye- llt'fii: 


tone rongeurs (hlf. 21 25m) are used Co-ml out small pins 
of dense li-rau* Si^h a* hnne or carl Huge. tone cul lens (Hg. 
2l.25hl are designed In ltiiI Idrucr piece* of hoiLc 1 . 


Bone rasps 

Bone rasps may be used lo remove sharp edges folio wing 
arthroplasty procedures. 


Retractors 

Slantkird retr.icLon. are common^ used in orthopaedic sur¬ 
gery bul in addition hand-held Hotimann relraciors Lire 
often used lor retracting muscle, lendoms and ligaments 
(Fig. 21 J»). 


Drills, saws and burrs 


Orthopaedic instruments 

Sac iilsu Chapter S 1 ), p. 503. 

Osteotomes., chisels and gouges 

i b£ac a i L- usod to cul or shape bone or cartilage (l i.o 2 1.22). 
I!1 1 lire available in a wide variety of si/cs. The culling 
l'lIl'l - Lif the osteotome is tapered on both rides, wheteu* 
line rftifid is tapered on one ride only. The gouge has a U- 
shaped edge to remove larger pieces of cartilage or soft 
boot 


11 a mlL haitcry and air drilU arc cotnmolil y used in ortho¬ 
paedic surgery jHu. 21.27). I laid drills are useFul around 
delicate structures and when only minimal drilling i§ 
required bul for most major surgery a battery-operMed or 
air drill should he a prerequisite. These allow more speed 
and precision lhan hand drills- Huihry drills tend (o he 
slower and more ainihL^mc than mosL of the compact 
air drills available bus they are suitable tm most vctcrLnajy 
procedures and -uu Icsi^s-pensive |i hey should I&: recharged 
after each user 

OriiHa-ini^ saws and mechanical burrs are either air or 
electnLuliy driven. tiiL-ai eare should be taken when con- 
neciing attachments and during use. Tin 1 power supply 
should not be applied until the couplings are a-’vsemhled- 


Curettes 


Wire forceps 


These lya. vci &n oval-shaped cup. They «wr i 1 '- surface of 
dense lissac io remove loose or dewtricrat*? i issue (t.g. ear- 


Vflfious wire-cutting and twisting forceps art! available lor 
applying wrdape wires and for si^ahdLisiaiu hones with wire. 
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lift- 2 1.21 fidrjLlcir'S. -IljI Trawn. (b|« ^'dsl.irkkjrY fr|* Gel pi. id I Lan^nboc^.. JelGiaawit. (f) Vkiifivur. 
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tit Ii-» Ir'isii tirnciir set ji*. i±ii ued re.Jdv fine um. 


Table 21.9 Drill and bone tap combinalrons Tor 

ASIF Bereft'S commonly used in veterinary surgery 

Scrtw CfIB 

(iwnj 

□Till 

(ran) 

Gliding hole 

Mir 

L™1*| 

l Pilot Ho!** 

Tap 

<mm) 

M 

5,5 

40 

5.5 

4.5 

-4.5 

32 

■4.5 

3.5 


2-5 

IS 

2,7_ 

2.7 

2-0 

27 

ib 

2.0 

1 5 

20 


tun Liaii Mil- same number and type -so duti the- surpcul 
idways knoa what iiHinimciifr they ^Lll have and so rindt il 
is ti>_v ludiecl iIlii ill are presepL at Ihc end oFthe proec- 
Jure In^LPumcist seb can be colour-coded by jpplkiilkul of 
.1 pietr of LnsLnumrait idcntHkution adhesive 1<spe TibEe 
2I.L0 lists suggcMed cunt-ml* f«r various sn^inwti^n-i Sttx 
required For vurgical procedure- bill I hew nrc curdy guidi^ 
lanes. 



Suction apparatus 


Fiij. I!.3fl The outer «uite\ a -.»! tlit prr«N'^.i|*^ r-- wipfij «'*vr f>ad 
ini peeled Fw d a ma te - 


A suction unit in the operating theatre is isnpcutunE far 
^■scrul reasons, It maj he used I'nr aspiralkn o-f iJk uro- 


pbaiynx .md n;isoph:imn during 1,1 after surgery. Ii may be 
used for Htvorjcocenlesi- fplEnwiiig surgery nr lor luetioia o( 


fluids jjid Mood dunng Hue suiitital procesluw. VaiU?u* suc¬ 


tion nodi mfi ii re .mulahk ;md _i dae suitable lor individual 

TL^imremcnEs claim’d foeehcihCiL II h wMLiihk (•.!dUNbC .i LituI 

wUh Lwn huGiI ls so liini ilirie is always a spare whea one 
twiLCle hcLouiL'i Full. 


Copyrighted material 






































































( 52 Q Theatre prattle 


Diathermy 


Cryosurgery 


Diathermy is a useful method of coa^uLutioni of blood ves¬ 
sels or cutting of tissues during uqery by men ns of high 
frequency alLerrujling electrical: currcnl which produces- heat 
wiihin the issues at the point of application. 

Advama^ of ■4Ji4 , Hlic!nn>’: 

■ Allows riipicl control of haemorrli4ige und minimises 
Mock) be purlictikrfy import-unl in very small pnlienls. 
£-g. toy hrmk 4imS caps where -even smnll amounls of 
Mood Ldm Diy be life thre-alenin^. 

■ Allows dear Yinudbfllren of wgicu! Add. 

■ Helps minimise surgery time- 

* Iii3.luees amount of ftutip nuiiemi! m fonm of ligature* 
that nefii.i to be left in I he surgical site. 

The n li lure of the W4ivd'i>nn of the applied current used in 
diathermy cun vary the efFrct from curing to coii.giilu.tion, 

* Continuous waveforms are employed for cutting tissue 

* Interrupted waveform^ ate used lor pure eoaguklicui. 


Diathermy unit 

Tbm arc several different types or di-ailkcnny machines 
available for surgical use. Most units require the patient ie> 
be 'earthed" or "grourukd’. A ground or earth wire transfer! 
I he elect rnal current to a harmless pin tuch as the ground 
This 'earLh' wire usually lakes the form of a plute which is 
placed under the patient and is connected Lo the diathermy 
unit by 41 cable. If the patient is nol Hiffiwnlly earthed,. Ihe 
eleclricily will pass along the line of leasl Tesisiium* which 
may he the patH'nl or the surgeonr Thi* may &?;ul in fcriOus 
burning or eikBtric shock to Lhe patient or surgeon. The 
earth plate may he disposable or re-uMible. Some form of 
coupling gel. c.g. obstetrical lubricant spread on Lhe earth 
plate h usuully necessary in animals.. since they are covered 
in hair, lo provide u good conLact between the plute and ifo? 
puticfU. .4 dualhermv probe. forceps or scissors. are attached 
Lo one end of an insulated dsalhermy lead. The olher end of 
Lhe lead attaches to the dial hermy urail. The lead and bmps 
must be sterilised for use during surgery. CurreiU i* usually 
activated by depression of ■ IVicM pedal conneLled Co lhe 
machine. C'mijuilaLHiin is achieved by applying die pfolK 
or forceps directly <.uiLu Lhe bleeding Vgbtcl Or hy lOUehirtg 

-i pjur nf artery forceps clamping the vessel. Alcohol and 
Other flammabk materials should noL be used wiLh dia- 
tlhirmy because of live risk of lire. 


Care of the diathermy unit 

After use Him dialbermy earlh plate, if of Lhe re-usable type, 
should be washed to remove coupling gel, hair. blood.. etc. 
The cable and lead slmuld he washed, iie-ipecLCd for paLchey 
iiid Tesi eriliseil. J he unit -Jiould be serv ked and maintained 
hy a qualil iud engineer. 


Cryosurgery is a teelmique used ii> descrny living tps-sue by 
live controlled application uf tttrcme cold- The 411m is lo kill 
cells ifl a diseased target w hile pmduLnrtg Tpmunal dam-lge lo 
normal surrounding 1 issue. 

By the application of a. refrigerant., usually hquid nitrugen^ 
LO the tissues Lhe Lemperalure is reduced w* llial inLraLTLrlEular 
andestracdlular water begins, 10 frec/u wi 1 b cBrnr formation of 
iee crystals. This- eventually Lends to eell dcnaLuratioii and 
death. A rapid freeze followed by a slow Lhaw u rwonv 
mended und us-milly 2 .1 freeze thaw- cycles- are accessary lo 
achieve maximal effect. As most veterinary practice require¬ 
ments lor liquid nitrogen are retail vety low. at is usually pos- 
si ble to upprouch u local hospital or research facility to obtai n 
sm-all amounts of the refrigerant as required. 


Precautions 

Liquid niLrogen is a harmful sahsi.in..v. To comply with 
COSHH regulations, a standard optraliiag procedure 
(SOP) should be employed to prevent possible accidents 
when bundling the substance. All persons involved in using 
liquid nitrogen should be trained -und aware of the SOP. 

■ Liquid nitrogen should be transported only in containers 
pmvided hy the supplier nf lhe liquid nitrogen or in-iin- 
ufiifiurer of lhe cryosurjk*] equipment. These are inw- 
lutcd lOirtal \essets of varying we*, 

* Wear protective eye guggles., jipron and insulated ginv® 
when handling lhe refrigeriUiL and equipment 

* Avoid splashing liqaal ncLmgen m dtrlhes. llutprs and 
equipment m it will spLish ami disperse QVtr a wide iiruii. 

* Avoid skin cant&ci, with rcfrigmiil and probes whilst in. 
use. 

■ tare needed when fill bug tryoauigkal unit, A metul fun- 
rvel shuuld he used in punr liquid Ditrogcd frutn reservoir 
vessel into unit. 


Cryosurgical u/vts 

In veLerin^ry praeliee small ibermchs-si/ied units are rwr- 
Orally used, i lbcse are easy Kl> handle mid manlpuLale. I lie 

Liquid nitrogen naay he applied vu a prohe which adheres to 
the Lin sue surface or from a more dLlTuse pulsating spray. 


PREPARATION Of THE SfTE 

* C*p hair arourKi ifie siie 10 a\\m e^feclrv& dot tael 
of Ibie liquid nitro^on wtlh lhe lesipn. 

+ The sil& should have a basic 5km preDaration with 
a surgical scrub solution. 

* PrqUect svjrrourxting Healthy tissue with, e.g. 
polyslyrei^e pieces. This is pariicularty impoiiani 
wmen using a spray around delicate structures 
such as tne eye. 
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C&re of &quipm&nt following use 

■ Dm She probe spray attflchnenl lias (hawed, they 
should be washed using un iiBlrnmcfil disinfectant. 

■ An) remaining liquid nitrogen should be penned back 
into tliL* reservoir vessel. 

• Probes may be uulodawd if desired. 


■is needed to provide iHumireUiwi. Hue may be purchased 

^ iLh ihe cfldtaUtope nr separately, Relatively inexpensive. 

portable light ftmices art rtunJidy Rviibklcr These will 
luiiqilly jAcorponie an air pump for irwufflalkrn «ind u 
water hoi lie for Hushing and washing the lens during use. 


POST-OPERATIVE CARE FOLLOWING 

CRYOSURGERY 

■ Initially tfoars may be erythema and oedema which 
should be mnnilored carefully in the immediate 
post-operative period. 

* A slough will then follow which may be moist. This 
should be cleaned once or twice a ckay. If there is 
any discharge, it is a good *dea to apply petroleum 
jelly to the skm around 1 2 * 4 * (&) 7 * 9 the lesion to prevent 

excoriation, 

■ Owners should be warned beforehand that 
feiewing cryosurgery IKe afl'eded area may be 
unsightly and Ihere may be a copious, foul- 
smelling discharge. They should also be idd that 
following cryosurgery Ihe skin may be 
wnpigmcmled, resulting hi white hair lewa-licn. 


EfidosOOpds 

There urc two types of Ikhrc-opl ic HidraGopn in hhiuomi 
uso in wterinary practise 

* HuSble used l .u diiijjto^licaMiininfldwi of body tracts, 
*.£- upper rusninitcwy trad, tmmthi. urinary inti, otto- 
phiigut, sLumiieh- rtcnum und CdLtm. 

* Hi^id listed for dingpuHlic cwdualion of tradica and 
bronchi, oesophagi nasal aivilies. Used for evaluation 
of jwinis (artlirwcopry) and abdominal ■cavity (Kaparo- 

MropyS. 

In suuJI-sjiifioal pfiicticv eht flexible endoscope l> men; com- 
monk used. Many instruments am obtained sccofuHiiud 
from the medical field and v, Ji ihi this h an exedlent snuniL* 
of good-q uality, UHipcnaiv? Lwh^cofes. caiuirai should he 
employed when pufdiuing such Lnstnutaeiils as in nui\ pm 
dillicull lo obtain spare puns lor older models when repair* 

an: iwtL'hwrv. 

■* 

I Ik iTugilc Nbrt-optie h-mullo cfutUnned within the eikJh- 
aoope have two main funcikma: 

* They Irunmul light (From a remote source) through the 
iTtftTumevn.. to illuminate the lis&ucs under inspection. 

* They baity the image back to I he observer's eyepiece. 

These fibre-optic strands art easily dumauml by iwo^iin^ and 
bending. The more fibres that arc- damaged, the- Itsv flight 
will he transroLtbed. A. second-hand insrtmmeAi will alrumi 
tertainl) have some damaged fibres. A separate Icy In i£>urce 


(t) Wpih immeruTile endoscopes a leak tut should 
be performed after use lo ensure mat it is safe to 
soart ihe instrument when cleaning- A leak fcesi 
kit and instructions will usually he provided by 
ihe manufacturer el the l!m* oi purchase If 
there is evident oi liuid leakage within the 
endoscope, if should not be immersed and 
should be sent for repair immediately olPierwi&e 
lha instrument may be permanently damaged H 
lha leak lest is satisfactory, the endoscop-e may 
be saFely immersed. 

(2) The OLilef surface oi the endoscope is flhen 
wiped ever with an instrument disinfectant, e g 
Meddis (Medichem). Ai this siege the 
instrument should be inspected for external 
damage. See Fig. 21.30. 

f3( The biopsy channel should he flushed with ihe 

disinfectant solution and then a I e« uiu wire 
brush introduced to clean the channel u should 
than be flushed again. See Fig. 21 . 31 , 

(4) The endoscope is attached to ils power source 

and ihe distal tip of the endoscope is placed m 
disinfectant solution and Fluid asp rated by 
depression of the suction button. This shgcrtj 
then be flushed with distilled water. 

(&) The water and air buttons should he pressed Id- 
blow ai water out of the system. 

(6) II the flush channel is blocked, the tip oi the 
endoscope should be genfly brushed wilh a 
soft toothbrush to Iry and dislodge debris from 
Ibis liny orifice. 

(7) Tl>orGugh drying of the endoscope Is 
reDommended. The instrument should ktesfly 
be hung up so that ihe tubing can h&nc] straight 
down to allow drainage of any remaining fluid 

(0) Once dry, ihe endoscope may be packed in As 
case or preiftrafcly hung in a cabinet so that the 
cable may remain straight, 

(9) Flexible endoscopes may be safely Sterilised by 
elhylene oxide jf desired- This Is to be 
recommended, especially when used frequently 
or where Ihere is a risk of infection, II bs 
important to coil the fibre-optic cable In large 
loops when packng ihe slenhser unit lo prevent 
risk of damaging the light fibres in ihe 
flfMtoBOQM. 
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Care endoscopes 

I ntkiscnpci dwuld he desmesl ;is hk»s js possible idler uw, 
iiiiicnvi^ hltKwl, rnuLru v. cLl, will beonime dried On nn-il mas 
hUn k I hi: ;nr ;md lluid channels. Al l irUsiei n flexible endu- 
vjnpu-i -itl' cL'signcd so eIui die tt.Iu.ilt irksmuiicfil cun he 
immersed Ut id km Thorough deafiing. In most older Cfldo- 
St<iptrs v Iilhv. Ln.L'r. .1 iLli'.^Lg.'I l Elie iuz b itinikcrsihlt. 1 he 
handsel 1$ and I he nMminl media uo-ili ivill be irrcyeiJ- 
iihl j djnnnged if it is soaked. h is very important theref-ore to 
lulU-tt the m^ialjLiurers recoinmendalkms with regard to 
ctauiirog. 

Jftiflfii iYJcJ , r^ffi , j/T4 , .i iiiL as easily damaged iis fle^hle OHM- 

add they niusL he handled wLlIs cum, Sicnlis.il ioji fry cthy- 
tene srnde is ree unintended, but i*. befc several procedures 
arc 10 be perfnrmedi in out diiy ii will only be possible to 
use cold chemical disinfection Ah hough anhro^opy and 
b|s»cwcopy .nc performed nvoEc extensively in equine 
praaice. these Techniques .ire becoming more common in 
siiuiH-animal prurtioc FrcqueritlH j video camera 3% a 1 niched 
U? the endoscope so I hat a remote and enlarged image t> 
produced on a TV mom lor. t Flexible \ideocndd«»fJcl 
ate atwi uvirihiblc and u^d m snull-animiil pmeiKe 1 Thb 
equipment is expensive and requires careful iskarateikincc by 
a qualified! engineer'. 

No single sueuic iuaiert.i l in lire wide range available pos¬ 
sesses iill l> 1 Eliese ideal characteristics. Seleelion lends to 
depend on I he surgeon's leadiinp; and prefer culci f a ble 
11.11 gives i he term* u*ed to tfcsenhe ibe charjeierunes of 
sin u re iiioEeriuls. 



1 i£. II M t k-i mi' Nir HriipV 4 . bh.ill .■; 


Sul li re materials 



Classification of sutures 

Sulim? ituteriai- -u.*? cither iibwirtiaMc nr n*'n-;ih^.irh;iHlu 
They may be Turl her classified a s rva rural nr ffynthriic; and -is 
no medi lament 01 nnjJliflLililci'il. txufnpks of each category 
are dlottrl ill Table 21.11. 


Common suture materials 

Absorbable sutures 

Tlvete material Is are degraded vsaLhin iht iis:sul-i and loie 
ihdr tensile *1 rznglh by W) days. The imiural lihrc* t i.e. 
c.jijjuI ) jre removed by pimgOCy[c>si4. tt ludi lends to pro¬ 
duce lorne derive of Ensue reaction. The sinllwEic ■ab’.orfr- 
alde inalerials are hydrolysed .ijkI tend 111 product: minimal 
iiss-llc reaction. In general, absorbable mi lure maien.ilk are 
n>ed ttltcn closing intcnuil tissue layers nr orpins which do 
rwt require long-lenri suppnri. 

CatQut Caieul i> 11 dcrmjliGm oJ'lire sncmlI ‘kid-L-ui . Ii 
is made from the submuen^! of sheep sm.dl mlLsCmL- nr 
1 he wrosu of entile inkstincs- J Pbin e:n_i:yi* is urtireaLcd, 

‘chromic CMItgUt' is l.inmi^G walh ehrnnaie fail In to slow ilS 
nbswpliofL, increavi: Its sLrcnL-lh .nut UeerL-use ihe Hsnie rt- 

.igljori iT.ible 11.13). t alguL i s .1 bun bed by pl'iagocyio^is 

iirn! tTWTNTne JctfradaLiOh Ihe rjle ill ;ib--e»rplion i- infb.i- 
enecd hy mlcelioii. blood sU|Tply and lis-iUC p i I 
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Tame £1 M Examples 01 SuIujO categories 


Nnturnl nbr-ns 

$yn1tiefttc 

AbsorbaWe 

suiltjfes 

Cai$Jl: pfah 

ehmnttt 

RienoMWM 

Pdh^^xani™ [PDS \\f 

Pal - ^fyearasl tt |Mnxnn| 

MaHrli lament 

Pu y' 4 ri. , Lap:i>ie 2fi fMonncr'dl 

PbPy^tacliii W [Ve rytf 
Rflyg(ycc*c arief JOjatMif 

NoVabsaphakta 

flUlufW 

Mu t« filament 

Stk 

Linen [Supramid] 

Mutlr 1 lament 

Brnin^d pgtygfnHje [NUfBtonf 
Poty^skif 

COiWiI ik^'/osI Rf IBtMhxidl" 

Wnnp&nmiiwnl 

PLtyarnKic [Eltvbnj 
PotyprcpylanB [Pratemaj 8 ’ 
PatybulylflSsUfiif INOvttltff' 

[ D$ rfn siJ eane-J 111 

Siam' oss atee 1 


* r.'#3tvrtrfT^| E fhron 
" 7 >*h5vt1wt* Ctawp £ G*c> Lttf 


Poiygfycotic add This ii an irwrL. lUM-HifeniG, 

iKmrpjTOgtnk pfllyeflcr m-nde from hydroxyacctic acid 
;lihI U is braided- Fl ■'k itaofbcd by hydrolysis; llw hydro- 
IjmmJ bruLiLLlovi-ri product* fojive been found to be butferio- 
$Mk ^pffinKri4ll[y. thettfwc ns me b» been dvwited 

in mfoetiul ml Its. 

* Jl Ic.iw.-s nppius.iTriifctuly . 10 % of iLs slrcnglh in 7 days and 
§(>% in L4 day*. 

* tissue lItllu. ns L*xMLuduT;ihlL r trv l ! n in Lhc tLis.it ytl farm Dic¬ 
tion. 

* It has- poor knot Mx.uriiy. 

PolydiOxafiOna This is a monofjLjmcrn absorbable 
sulune which is absorbed by hydnolyiii. 

* ll loses only 30% of ils strength in 2 weeks jfid is mini¬ 
mally Bbftofbed hi 90 days. 

* Tissue itiittidn iYueldmI. 

* As ii is mododlamenl. ibsue drug is minted. 

* [S M ideal in Infect in L sites und where ;lm iilrmttftible male* 

ful is required lor si knijg. period of lame, 

* lis tisuin disadvantage is its afmngmess. 

PofygtyCOnStG This IS. also a aynihsLie monofttankcni 
absorbable suture ivhkh is very similar lo poEydiounoru. 
It irs slightly less springy and therefore easier to handle 
Ihan polydioxancme. 


Tibia 12.IT Calguf- app-ro}LirT.ute absorplidn Imfts 

Plain !jjt 

3-7 days 

SevBfe- lieaae roaction 

Mild Irulmcr^ 

T4 days 


Mvuiloi IrflnrTcnl 

21 days 

Mr.nl ccmrTBnfy used 

Protooflftd ireairneni 

4g days 



Polygiecaprone 25 This is a Dm synthetic motion 

filament ahtfurhiLhle imturt dial is similar to both poEj- 
diraanorie and ^ydifontie, though duration of tensile 
strength L* shorter. 

* Less springy than polydinximone and polygJycoMle. 

* Tissue enaidfi minantiil. 

* Tissue drjig minimal 

* brnkert down hy hydrolysis, 

* Main dixudv an|j£v is that M 14 days only 30 % original 
itrength nuiiniauiL'd. 


Non-ahsorhable sutures 

These maintain llKil strength for longer lh;m 61) days The 
material is Malta hydrolysed not plMjpKytastd: it become* 
crteiLpeulaled within fibrous tissue. Ncn-ab&orhahfce sutures 
ar^ used where prolonfcd mechanical support is required. 
The ntnin indkalkiDE Tot use are: 

* In skin closure. where sutures art generally mflCnnxl lifter 
10 days. 

* Within, slow-healing 1 issues. 

Sift Thi* i* available ju braided or twisted strands. It is 
obtained frm threads span by the silkworm brae. It 
muy be cm led with aticooc or wu to minimise the capil¬ 
larity which may promote infection. 

Silk h;i\ gncKl handling durwtcrinkt, excellent knoi 
security and good tcn-ule strength li is relatively inexpen¬ 
sive- Its main ujtf mduck tardipYUKubr and thoracic snr- 
j5LTy, geniial mwowi. 41 nd adjacent lo eye* It should iwl be 

Used m 111 1 eeleri xitra., lihlI mucnxji lit hollow *>rgiins whCTC it 

may ad as a. nidus fur piftciiofL 

LtfJSft This is IVrisLcd from long ?tnuruh of ikix. tl h 
eurily sterilised- handles wdl and has excellent kcun semT- 
ily. It di?es show capillary properties, however, and h;it 
been shown Lo contribute Lo sinus formuthin. It bus been 
largely supers-^kd sirw (he ghJvcqI of Ehe syilllKCk: ab- 
sorhahJi' rnultiriuls. 

Polypropylene This is sun inert, non-absorbuble, 
monofikment ii'iaiLTia]. It h;Li- high tensile ftrmgih hut 
tends lo Btretch and i^ill snap ]f c-nushed hy nmlle-hnldeTs, 
The knoL security ii varied and u. balky knot may be 
formed. It is very springy but showa littto Ikuu drag. It 
bccomni encapsulated in a Uiin Ahniu cowjng. 

Polyamide Tins mny be eilher monolslanienl or 

braided. Tbr moaofihiment form causes liLtle (issue reac¬ 
tion. Ii4is link (issue drag and is iwn-eapiNary. Its handling 
chiirjeleri dks are not good 4ind knot security can be poor. 

Ii loses 4ipproximulely 15% of iLs tensile strength each 
year, Ft cun be n*ed on fascia ind muscle, bur ihe buried 
ends e?n he irritmiE in serous or synovuil cavities. Thr 
brjHk'd fnrm is usuuEly shralhcd m an aUffrifipl lo JccrtaK 
eupillarily but its use us a buried Jiiturc ir mil reclim¬ 
it leaded. ft shous more tissue drug dun ilte marufibiHHit 
variety, 4tlihough il handles belter. 
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Polyesters Vinous tuvid«d [polypEci* :tr t availahk. 

They i>rc Mimy handle 4iTicE TifGuin llu!ir Icnsik: StrungEli 
'■vl'II Sinne iim on;U^d v, iLh ’*■ 1. 1 kjl111l~, \ n Hl ni ut pu!v hULVlate 
h\ ri r , Llin r L.' liN<iiLc dr;i u. I fciify lend to I 1 ;l% l“ pOCrf ItfIMJt-lying 
quality ;md vihisiL" hiiVu JuiYiib sighs ui Capillarity. 


Stainless steel thin 1 \ j| ViLI lil hlc m lliLMMlI lLl]l1L'3l I or 

braided vyrKlite. 11 is Vtty strong, mtsrl liimJ xiort-Cupillury. 
Il js. relatively nJiIIWuEL to handle jii the wtnr lucks ifluslscilv 
0 . 1 id knoK m;iy be lIeI I iliiIC tu Lie, hul knoL sui.-u.riLy 
g^iii ilI . 11 is usl'E iiI in r^lnw-hizcaLin u I issues such as hoikC. ten- 
lUml and jmnE ciipsu.liis, :i ilaI on LX. , >nE;ii1tiiialud sjEl's. ill has 
bk-'i. ■j'ln'. 1 iesv popular in tulutiI yuan as ncvier ii'iatLrridU 

hive bw-nnie ii.vfli|;it>fc s 


Alternatives to sutures 


ihe Sizes Elial will b t ros|uin:d (Table 2 ]. 15}. When ^luiJinK 
■» iiI urC siSBfrj, hftlalL-diaillCtC'r ihlutcriiils should lit: duisCt'i . 
ITuae ea u.tc lessi tissue re-action., form snnaUCT knot*, knot 
more; easily and Lire less likely to tie Lon light (because they 
will breakk If suiuth are tied too tight, they will cut through 
friable tissue. 


Packaging of suture materials 

Individual packets Most suiure materials are pur- 
chasaj in pre-s-ierilised indivjd.mil packets. This guarantees 
a sterile suiure (unless the packet is damaged |. and a needle 
in peffed condition where one is attached.. The only disad¬ 
vantage is Lint of oost. Synthetic absorbable suiuie materi¬ 
als are only available packaged in this way. 


Staples 

MeLul clips or staples for use in skin and other lissue?, have 
gained popularity in the held of veterinary Hugciy oxer the 
hist few years, Sin pies designed for skin closure are packed 
in a gun-like applicator for rapid insertion The*e instru¬ 
ments are intended to be disposable, all hough they may be 
siilely sterilised by ethylene oxide. 

The roam advantage of staples, is speed of inserlion. They 
are inert ,md well tolerated, Re-u&abfe removing for¬ 
ceps are ;iV4ii|gii>le to remote meial skin shiples, 

Stapling machines have also h^n deigned for giiMTO- 
inlcsibuJ tmatlnunui Although deigned for the human 
miirlcet. they itre suitable for ueicruniy applications and 
lire ^lining popularily They may jpermil resection of areas 
of kwl ihiit 41 tm inaccessible to rnmiine Suturing, piirt*eu- 
birly an the equine abdomen. Their inapr disiidvan luge is 

llhsE. hut their £;l 4 £ cd iiv and I Ik Wh.-nrlenud suryirry lime 

haw much to toCHputcnd them. 

Metal l 1 1 p-■ art alsu uvaalubk lux unl’ six. lijcal lid.'S, Thiy 
cuihC iO H .mOUs SL/ts With ff-Usahle upplitalOh. ThuV iire 
siropL- ;Lhd quiuk Ll> iua. 


Ttssue glue 

There are cyansKierybile monomer*. ^h»ch fKdyrnerise on 
contact with moisture in the wound. They h-nve Iwn 
found uscfuil by some surgeons. 


Adhesive tapes 

IXsigiwd 3 h> i user m hunuius, these have been of limiled use 
in dflii'Oals as they do ant udJiere well Lu ieilhsI skin. 

Suture selection 

The vcLeriiiiiry surMjrnn will narrmilly sclecl ihe SUtlire mille- 

n;il hut i he vewninary nur^ should have wine iden of which 
materials inay lie used m ihik-iei-jL tissues iTubJu 21.14? xnd 


Cassettes Multi -usir eusb4clles ure InequeiUly used in 

Vc 1, LCrinaC’V piOelieC fo>f paCliugiiLg evitgul. iiyU?i , i arid sEairb- 

l«s steel sutures. The di^dvantage of these is the likeli¬ 
hood of eontamination of casuttfi during use - they often 
become damaged. Gt is dso easy to cemtaminate the mate¬ 
rial us it is cut from the reel and transfernd to ilie msLru- 
ment tjolley. Their urf is to be di&eouraeed. 


Suture needles 

Suture needles urc deigned to pass through tissue easily. 
They must be sharp enough to penetrate tissues with mmL- 
mal resistance, rigid enough to prevent excessive bepding 
and yet flexible enough, to bend before hraaJdng. They 
should be made from eorrosion-resislani stainle&i steel. 


Table 2 \. 

lissues 

i i Suiuifj? mei^fiais suitable ror dilferanl 

6km 

MonobiamerU nyton of pobproj>ylene 
Mgtai srnpJes 


AvcNdi matenaJE with cajattary acton 

Suteubs 

Fine ayfilheik: aSiaoibabtc mate nay 
with mriimai tissue reoetion, c.g 
palyaie^JiLriM pa^gtacbn, 
pilyglyedk: acd 

MuKG 

SpnitflUc ubsorhabie. non-aa>flOft>at3*e'. 
d q nyK>n 

Fascia 

Synthetic ne^-jbsDrtiaWi? ri (protunoed 
torture- 5 lrnnglh rriqinnpl 

Hi-'lrj 1 * VIKX 15 

SyirQwUc dtjeodnab'ie cm pdypfQpytanfl 


in bladder: monoMamenl syntbetie 

Tendon 

Wybm palyaropy'enu. sCnininr.r B slijpol 

fifcoDd vn-. r ,vnK 

Pobpropylen* lent threrntjogeoic 


15 silk 

EV6B 

SyrllhSlie auSDibatJc. E.g pntyglnchn, 
totydi-Ssar^nS 

Nbtvb 

Nyfcir? orpdvpmpv^^: nvmmai 
tissue rc-action 
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TaWa 51 IB S. 

ibs- off sulur© material 


Uetrie 

USP - non--eib3drfaziiti*e 
Synlhelic absorbable 

Catgut 

02 
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neecftes 

Swaged cw a-traumatic uedlfl arc auachcd to the suture 
nuiciaal, i.c. they do iwc require ihre-dding. The advantage 
of this i* [fiuii a needle m perfect condition is available with 
each strand and tissue trauma is minimised by the passage oF 
material and needle of a comparative si/e. All or the fire- 
packed suture materials are available with a vanity of diT- 
\ctcm needle shapes and si/e- 

fyeof nseefltes 

This type of needle requires Ihfndinf* The primary indica¬ 
tion for itfi UK Pi Wtinortiy of wilnbk rraalcrkl i>r IE'*: uf 
spctUllLly nwdUw, C.|£ for hinMnjifluil work. I he dhiidViLrt' 

tUJfiCS an: ini^TVibsraJ Iikkul 1 liraLima due In IIil uye m/C, Ufe 5 s Ol 

EkiptKHofdic needle tip, bending and corensirtti foJUwmg 
repealed u*e !‘he sha-pii tv lcr m t-.i fwiLh the limgiLudi- 

n;d vhip^ cpf 1 I.j shall ;md ik-’ shape. 


Longitudinal shape 

tif ihe sreiii variety of difflsreful lines and slopes ihat are 
available, sonic of ibost used in veterinary surgery arc 
shown an Eig. II.. 13 . 

Cross-sectional shape 

Round-bodied these are dc-.iijiicd to separate tissue 
ijhre-s nithcr than cut litem, and are used for soft tissue or 
an si I u a cions where easy splitting of tissue fibres is poss¬ 
ible, 



I Ir. 2 L.At Srnuie iilvJ.c shapes: i . Lirdc. thp jj cirdc_ icl • d rdc. 

I il l -.iTuvftiL urad i,rp l ninnd. 

Modified point The taper-cal needle has a Hitting tip 
on the point of the needle and a round body. This pro¬ 
vides increased penetration of the needle without increased 
lisqi* trauma, 

The ivwwr-poini needle h:i^ a rtrong cull ins head and a 
robusl round body, P his h useful in dense u^ue. 

Clotting n$Oii!0S These are required wherever dense 
or tough tissue needs to he sutured The crow-scClkuiBl 

appc.iTn im:u of the neeille is usually a Lnanyutar culiuig 

edge which extends at least half-way along the shaft Hie 
reverse cutting needk has the cut ling edge on the outside 
of the needk eumilurt lo improve strength and mertsuwe 
to herding 

Micropoint ne®die$ Th« very tine Mudfe* 

with a sharp Cutting edge. they arc? cks-igutd for ophthal¬ 
mic and mkmvrfcry. 


Selection of neodies 

The use of swaged needles is to be encouraged their advan¬ 
tages far outweigh those of eyed needles.. Other needles 
should be as dose as possible in diamekr to th;iE of rise 
sulure. A large needle tract invites baelena and foreign sub* 
stances to enter iW wound, tha-s delay) ng hLading. The 

needk kIiouM he Ilf I he appnipriate -Ji:if3c a i nl si/e Lu enable 
I hi! ikii ry surilftni Lu l'Ium: She wouml iALL'iii JCely a nd 

prejcisdy. 

Ihs h-muLlur and dec pee eIiit wound, ihe gieaier the curve 
dih-uld he. Slrgfcght needles me designed Lu be hand held and 
Lund Lu In; iHftt kn ilic skin. Half-turvcd coding needks have 
hum nnhiDonly u^cd in. veterinary surgery hut have litik to 



TTwadra practice 


the kru>t. Il 3 murn <ii^iLLdva.ikLu.UL- fa Lhc amourtl nf MiLgre 
muBennJ usi?d and left within llu lamsue and ihe mine required 

LO bUEUJC. 

Continuous sutures 

These ure neither knotted nor cui. except aL each end of the 
suluire line. The Lidiancages of Lhc continuous s-iMure line me 
ease of -application, use of minim*] amount of suture nuie- 
rbi] and ease of murval. The main disadvantage is rhui 
slippage of either Lhc beginning or end I;not is likely to 
oih Tail ure of the entire suture- line. 

Common suture patterns 

Skin Common suture patterns used in lhc skin (Fig. 
21.34) include: 

*■ Simple interrupted. 

* Simple continuous. 

4 Ford interlocking. 

• Interrupted wrtiol mattreis. 

4 Interrupted Kioti/onul mpftnu. 

4 Cruciate BUtlm 

Skin iwtllPB slmuld he placed ill kml S mm Irtun I he skin 
c\ Ljj.l" and be placed sl| i_i|iryly ii^row llte wliujmI. 'The skin 
sin in IlI he handled j£?riLly willi fme raMucHlbed I l i rcc p s. 

The wound odget should he Apposed or slightly cverutd 

Wilh no jrapanp Of OVCTlappmp 

Muscle and fascia 


■ Ftarse-sinng, 

■ Connell. 

■ C'ushLng, 

■ !-emh?ri, 

* Ciambee, 

4 I lalsLead. 


KEY POINTS 

* Establishment and maintenance oi a high level of 
asep&e should be the highest priority in Ihe 
operating theatre - iatrogenic infections should 

not QGCUf. 

4 A EiricH routine of work within the operating theatre 
is essential for efticienl running of the theatre. 

■ Pto-op^rativ# planning is important - clean 
operations should bo performed first and 
conlamlnaled surgsriss Aasl 

■ Surgical instruments and equipment should be 



working ordef. 
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■ Simple rntcmifucd. 

■ Simple aMitinunu 

■ Ford ki ter lock! tiig- 

■ t 'rueialc rtlftlEtWS, 

* Horizontal mattress. 

• VtrticflJ niaurcss. 

4 Mayo mattress. 

Hpfiow organ closure 

■ ‘simple inEeiruptcd. 

■ Parker Kbit. 
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Fluid therapy and shock 

E- Welsh and W. Bushy 


Learning objectives 

After studying Ms chapter, students simridhr abte tv\ 

* Define terms used to describe the potkmlI ration iimJ 
mov-cmcril of fluids. 

■ frcpIiLm the routes by which dc>g> and cals L r ;mi and 
ICist filler Jmiil llic body and huft ilk; body ireful a nos 
hotly Water. 

* I X'M.ritic the diAirihuuuti of waicr within tine body and 
ilie diffmim lii com position between incfacdlubr 

mid ex Ini Ctrl I ul ar* fluid. 

* DImtuIA the tSil&L'] ltiV fflbhodj used Its &ih£M ddiydlar 
Hun aiul lllIl'uIuCl ifuiiULiurice uildl CtpIdCeil'iC-jLI fluid 

i«qijiHWi)ii fur dots and old, 

* Discuss Lhe advantages nod disadvantages of different 
routs for lluidi replacement therapy and describe one 
method used to place-on over-the-needle intravenous 
eaitieter li ltd 10 prims an administration act. 

* Describe the different methods used to monitor 
paRknis receiving intravenous fluids. 

* Define abode, describing corn non dmLcsJ signs 
associated with the syndrome and explain why fluid 
therapy play's an important role in treatment. 


Introduction 

M;my nfe-ilrcal and uuxgica] Lmidilnun!-. unil mtervmlnnns 

cause dbiurlufii^ of 11 aid. deeirolyte and acid base bal» 


ance within lhe body,, und knowkd^e of the hamecnUilic 
mechanism* that normally govern these physio Logical pro¬ 
cesses rs essential if disturbances within this system are to be 
identified, and rectified, in a logical and effective manner. 
This chapter will review lIk physiology of body lluidi. 
dcctratyte and acid base balance arid examine how to deter¬ 
mine if fluid therapy is required, what the nw :ippfop r: ; 
fluids nnd routes of administration are, and bow to ,is.sess 

pjiticnls” RtnfkH to tneuiment. 


Units and definitions 

[I is important to be fa miliar with lhe various, methods of 
measurement of fluids nnd electrolytes wilhin Lhe body, 
and to understand lhe units thill describe them. Table 
22.1 gives some important terms that wiil be used and 
iheir definitions. 


IMPORTANT ELEMENTAL AND MOLECULAR 


SYMBVtS 
* Oar ten: 

c 

* Potassium: 

IK 

* ChlOrlmO: 

Cl 

* Sodium: 

Na 

* Hydro per": 

H 

■ Bicarbonate: 

HCO, 

- toitoegen 

N 

■ Phosphate: 

HPOj 

- Oxygen 

0 

■ Sulplhafce: 

HSOj 

* Phosphorus 

p 




TaWe 22.1 imponam lenws and d&liniflions 

Twm 

Deliiniliofi 

Example 

Salulim 

A so ulr? Efcr.r.o ved §n a Mbcnt 

Snime nctuicm compres** a »ime (wdMn cWiyidei dissolved m a segment (walW) 

In lhe body, water is lhe main soivcnl 

EleGlrdlyte 

A 3L±3iancc- Ihal yields ana when 
dsaotaKi | dissociated;! in water 

Ssd urr chloride yields sodum nnd ctiktfKlR- ws m seti 

\Qtl 

a wfwH wolBrHKMiia p^iiWe g* 
atomic «x mateeuis^ size wfrch 

Cflrfnqs on® or rrxnfl poMW Of 

nuGBrtrvfl eshganjg? 

StHJu*h chloride (NaCP'j •& an fltecflrerfyl* Ihal in Sdlulion in water daaocsalca inla 
sodium ioob and chtanda jotib. The radium ion loses 1 eleciron fWa + | i . white n 
contrast, lhe cNorhSs ion gain* 1 electron 1CI y Both sodtuTi and ehtardc arts 
are referred lo an univalent ion*.. wltereaa -<» na ihoi taHdr gain Z eiDcirans are 
rabrTPd 1c as <dlv«l«rri .oob. a g. Ca J ’ 

^ahtxiB 

lone carrying Qtw or more po&Dve 

charges 

ScdiLm iNa^, Gacimi 

Ariara 

lOflfi carrying one dr mare negative 

charge* 

CNonifc (Crj. PhD5Fii.Ua iPQ/ J 

.Wnemonwr 

Anion - a negalrve ion 
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Frequently, the strength of bio Logical sotutkiu is mea- 
fumi in terms of their molecular. dectFcrslatk or enamor ie 
GOKUptifllftim. 

MoLeoulnr wmpMitioa is described by iihe molar eortevib- 
tntiof) measured in the number of moles per litre. However, 
since biological fluids are very dilute. i t b more cottvenknl 
to measure cogent rations in miHimoks per Liire, llul is on* 
tboufiaodth of a mok (I millimole = I. 1000 nude). Molar 
concentration is. determined as follows: 

. . c ,.iiL:ii:r^i«w ij% 1* mm 

Mulur CLincunlnLiun Imimxl h m - 4 ■ . 

MMCIBI *A eighL 

e.g. a O.OTi solution of sodium chkbdif (inobcuhf *eri||n 
5H..5) owtaiiu apfroxifluldy L54 mnwd l r 

1 be imj in* ii.Il'iill' >y sLC ii h is a il lvIJl't y■■ i£m iif mir.isnr^nk'nl; 

dhi.m is still often used, in physiology and in duiival pf^ctlet, 
ns it gives an indication of ihe Lonie coinpos.ii ion of ii fluid. It 
is related to the molecular weight and the valence (see Table 
22.1). 

. Molecular Weight 

Lqumkul weight =- : - 

valence 

When (he vale ace is I (univalent.!. the equivalent concen¬ 
tration in millkqubalefils per Litre (mEq ll is (he same as (he 
molar concentration in millimoles per litre. Where (he 
valence is 2 (divalent L the equivalent concentration is 
twice the molar concentration. In a solution. (he sum of 
the equivalent weights or ihe cations must he balanced by 
the unions io ensure elcctronevlrahty. 

The eoKHlraidvii of a solution is measured by the mass of 
solute that is dunoived in a volume of solvent. The gram per 
cent (gram % or g dll unit describes the number of grams of 
solute in 100 ml of solvent Therefore, a 1% solution has I g 

tf solute eii 100 ml l'C invent for ID g per litreI. 

Chnhiftb is the process by winch pure solvem (waicr) 
move* from a region of low solute vorieeiuruiion el> a region 
o\ hagh solute ecu Ken Ir Li Li crn wIk'ii scparaied by ll ■wuil- 
ItiTiiK iilili 1 iriL'm hr;i in- tu equalise of Lit least minimise. the 
djflmnce an eLinccntraiions. Semi-permeable membranes 
are very common in the body and arc efFrclively permeable 
to Hdvnjb btiL not to solutes. Osmosis is a apsulind form 
of diffusion. 

The iwiwMic ptomfc of a solution is I Ik; presum needed 
to prevent osmosis from happening and n h proportional in 
Ihe number of particles (not ihe sum of ihe pu.rfticUr^(u huih 
ions and undmodatod mufucuks (c.g. prptcin). in (he w.*Iu- 

(Jon, 


In genera], isiricmie ^dulions (Table 22.2) arc used for 
pureittLT.nl admlnis! ration, all hough hypertonic sofulioni 
are occaaonilly given ini ravenously. When fluids are ad¬ 
ministered! to u animal, hy whatever roulc,. they initially 
enter the *MJtracol|uLir fluid (FCT), see below. If hypertonic 
solmiMU it re ed dtd io the ECF, waier -Brill be drawn oul of 
tb* cell$ Lrttu the ft F, L'.sLismy cells (o shrink in size and 
resulting in cellular dthydriiLiuti, ConvfldTvdy* i( hypotonic 
soJutiurts a tii addssl in the hi. I-. waWr nuiy move into- the 
veils, resulting in csflluLir swelling and pcwsjble lysis- of the 
cells. 

Protein moketJks LoutnhuiL the nsmi^iiv prcvsuTc of 
certain body fluids, huvuust iI il-v l~j n bii? i. did li v.' freely across 
sensi-pet-inraWe or«ll m^m.bnsnpi due in their large size. In 
conti-^f, both vvLiivr ii ltd S .1 Its trfjn inovc ffvdy across biolo¬ 
gical membranes by osmosis and di flu si on. ronvifqiutfciily, 
(here is a s4eady DUKrfk pressure everted hy the prnimn 
(hill is referred (o as the effective Mvoik pet^sure lulsu 
culled the colloid osmotic pressure or imulk p#csiiire|. 
The osmolk' pressure exerted by (he blood proteins, primar¬ 
ily nlbumin. maintains (he dLRercfiee between the osmuiiL 
pressure of the plasma and the interstitial fluid. This differ¬ 
ence is imporkinl in muintaining an adequate voiuine of 
fluid within the blood vcaaels. Similarly. nofHdiffuubfe pro¬ 
teins Mhilhin Ihe cells contribute lo the effective iiuracdlular 
osmotic pressure. 


Body water 

On average, the water content of the adult bc^ly is 60% by 
weight, ranging from 50 7ff% in normal healthy animals, 
the water conicni of the body varies with: 

» Age. The waiter content «f the body af yuunu. .nuruLils 
may be us mueh us 70 bl)%. while in <?lder aninnd.s u 
may be a s little us SO- 5 S% l> 1 " hodyweight. Sueh detuils 
higblBghL the importarree of prompt and adequate fluid 
therupy in neonatal and young animals suffering from 
excessive fluid, losses, wpKHJlty u* their kidneys 4 Itc less 
dlkkrll uc prLKliucing concern niLed unne 
* Nulri1ii.>iLal si si I us, Ihe IxhJv waler vontenl is LiN^eel^El h\ 
the prufK^rtiim of Ini k> Lean (issue iii 1 Ih: body sioee fatty 
tissue tanLdna j much smaller amount of waivi ilian 
d^ies other organs and soft tks^ue^. To avoid the danger 
of over hydration, fluid therapy in ohe^e animals should 


Table 22.2 Terms relating !□ osmoflie pressure Of solutions 

Term 

Mini Won 

Example 

Isatonle 

Art i snegra n &aluliran cicerlr. nq.ini as malic 
pressure ba t»dy ftud 

D 9 J o NaCI InanrnUJ saJin^l 

Hypciimic 

A bflperiorpc: soluiou gmalv 

osmoec pressure to nwd 

H^MdcniO SfUino <7 5% 
ip , !i nrtiKlrrr.c- 

Hypertonic 

A hypotonic sobiion amda tower osmc^c 
h body *od 

Srenk waler 

D 45 r - hat 
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The cl aid last from the bod) 1 by urinatwn is rometimct 
referred u> ;is scmthle (lutd kwf Fleciiuw we do ml we tile 
water lost by other means (respnilion and i is 

referred to as tnscnMhk or ineiihihle fluid lows. 

Ira many sUualLmH an animal's ability to control body fluid 
balance wi II he corn promised Waler infinite may abnor¬ 
mally increased or decreased by: 

* Change in diet. 

* Metabolic disorders, 

* Anaesthesia (pie-operative fasting 'fencral in^sihesisfc 

TQcmtnty 

* SyUfflik illness. 

* Mechanical difficulty [fractured jaw). 

* Water deprivation. 

SJmdtaJly, lluiJ 1 043 may be diiflerenl from normal because 
of: 

■ Aliened urine production {e-j. renal dlireue). 

■ Altered faecal! tosses (e.g, diarrhoea un addiimn;il 4 ml ky 
per stool or up to 2fKJ ml kg per day in revere rases). 

■ Vomiting (e..g* an additional 4 ml kg per inckknl). 

* Ivoased respiratory losses (e.g. ewcfisivc panl mg due to 
respiratory disease), 

■ TransudnA^ modified IruamdaBcs 4ind madales Ipyo- 
mrtra. hurts,. n rounds, 

■ Surgery (increased evapomiivK fluid kisses frnrti suqnaal 
sites!, 

■ BUkhJ kisv 

■ Liichfel knt. 

Thcrei'iire U* iiri.iinL;uii ;i iiLirnuil walcr halanci: m ;i kciiliJiy 
lIojj Of cal, ll total uf LLppTLminaCaly 5l) fill,kg d;iV £if fluid is 
fc l| u a rod i j;iiil%' 4t) 60 nil ku day) ij1 ;ihlc 22.5). 

As iilxaudv manlii maxi. lha if) evitable Walcr lussci FriWfl 

mt ’ * “ “ ■' 

ihe TyspirLiCOfy Iiul. 1 mild skin Luriftol !>_■ raguLicd; hinv- 
evur. u lEfrzn |J*bihdy Ilia hiilnays pS^iy uri ihipnrl;inL role in 
|hc ry^uliilion of ihiiC mi ly wuLai jiikL '.Ili. 1 i-.hlylus, ha! also 
of .iuilI hasc hulunac. Al limas til rsduaed intake (Or 
irfcerca ted Juss of wutLT I ha usnitiLie miwetltralion nf ilia 

body fluid t increases and the volume of the ECF, more 
speriflcaDy the iniraYUCulax fluid. is depleted. This lias 
two effects on ilk: animal, f irstly. Lha animal will become 
ihirviy because of stimuklioD of thirst centres within the 
hyptiLhalunius. Secondly, ihc increase in plasma osmoUc 


1 Table 22.5 Fluid Iq^b 


Volume d1 Maid loss 

Source of Mu id Idjs- 

(avcruflel 
| ml/kg/24 hours) 


20 

Urinary Ices [uormal ranpei 

20 

Faocal leas inormnl laocRnj 

10 

im\ 

50 


i L oiK:i. , nlT;il i-::-!! will lx: d el oj I l d by iisifciufaffpliRfs ICClh 
which are scrisilivu to milbiiEba cJiluiui^i in lha miraWiseuhiT 

(IililI | that siiciiuftnic the release cF a hormone that is glared 

in ihe pii-stCfim pilLiitJcy, anil idi malic kiipriihtfiu (AIDH). 

Relapse nf A Dll ptomotes ihe reraburption of tenter 
Irmn die renal lobules and tins will increase the ooncentH- 

Iii.iii Li f Ihu llrioe Lhut is Vuidad. CoflVtTSety, a I I lie osiLUHil 

^i>naavii futkih nf 1 1k: plushni is reduced, less ADH will be 

rukiisad arid lass v,L±tLr will he feabscwhcd within the kid- 

uey., I Isa mi ha Iieaiimi fkg DUK dilute. In jddiliuil. 0 leduc- 
um in jiiiravascylar fluid will he drictni directly hy the 

k nines s us :i ill I utlion in reuoJ ]vrJu.^auci. I ins slunukles 
lh? rtlose df a kidney hWDWfie, ranin. jpanaTiLlina, 

anrtialcasa in Ihe blood. In lam. anpidtenain ^mlulilcs 
Ihc reln» of alikwfcerune from lihc adrenal wrfin. 
Aldortmme utIe on the kidney to hcituc the reibsorp- 
[\ot\ of Eodlum within the dietal conTOlulcd inhuk, add 
Lhcncc wilier, resulting in more conHtilrattd urine <^ee 
rifi. 22,2>- 

I ’ mu 1 spaailia grjvily l l SCp| maavares Lliir suluLa L-oixan- 
InitHin m amnc ;md usivassos 'Ita ji hdiLv of iht. 1 ruiliil luhuL's 

H J 

LO COP Centra |e df lIiIiiIc lha gk>ifiL-nil;n jiltiale. l.’rme .vpuci- 
Ik gruvily is a ina;Lsu.remiriil nf lliC doiisily of mTine l-£hU- 
p.i tl'lI In pun? W{i1i£r. Hie nvifibCf of TEioleCU-les in unna, ;ls 
w all ;is. I hair nn -k-L iakar waiydil ;mtl si/a mlluanar (he L SC 
Ihandnre it nnly sippnminiisLas slrIliE^ LLnK.i:nlT:i I ion. Ljnne 
speejEc gruYily m jy f>_' irWvfeSitreii by u refriiehiineLar, unn 
mneier or diipsiiaL. 

I he spaailx L'Tiivity ul ih^ 1 ilI ulI w;iIci is I IKki. In diig-- :i 
unna ^pcciJic gmvily nl axaiili-T Ehan I .U14I- iithI in Cnils 41 

unha ipcL'ifie grjvity «if greater lIiu.ii 1.1)35 dndieaLts lslIos- 
quuLe renal luhulur eoncniratii^g M\ icy. 


TuiflST 

4hypotfiBlanfUE|i 

ificresK&Ail 

4 MdtiQ 

HOBtone ECf= 

wc^LWiie 


lECFVOUUWE 


OSMOR ECEPTOflS 


Reheafl! eT 
ADH 

InorBasBd water 

ra absorption 

Resters ECi= 
reiuvm 


REDUCED 

BLOOD FLOW 

Ran in 
m Inara 

Angioiemln 

piciCLKilkin 

ALdOStBfWa 

mlflAMi 

fcnfcrsft&ehsl &odum 
PBtonflon 


IncnwBod water 
raabwrpnpo 

Peslonn EFC 
volume 


Hr. 22.2 MetfktfliSHB WiWifWftJ hi Uic FtsWfaliOU of ttlnkilk Lit fluid 
vahime. 
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Table 22 6 Causes of Ihe principal fluid 
abnormalities 


C1>’J Primary water depletion 

Prdmged rnapbetence (Tractufod &*'. head or rcac* injury, eta.) 

Water Lnav&ilafcie i’Iu'qt* IfuI'negtecIi"u Owners) 

UnLLtifiLKjLsnfififi •|Cu , ra| 

Fever fir extensive (anting 
Dabele* nsipKJus 

(2) Wrttr and otoctraiyto dvpMvn 
Vomiting 
Diantxi&3 

Ttiird space lessee (wMtffnU ofesfcructooii, peri I anil is | 

Pyewiwira 

Vtotf (fcajmN _ __ 

Of Whole blood loss 

internal faentcrrhaga 

£r'-L 1 r11tt I'SKfimnhafjt? 

Suigbal iuS&&& 

41 FalflAEivjm depleliofi 

Pminnrjsirf nnpptfjireafi ( slarvalkm'l 
Vorriting 

tatongad dMoil 

Prigged m #Bfie therapy_ 

\S\ Pu-lasaiuin Mfiuimilalion 

flLpiurwJ urinary b Adder 
Urethral wall uciion 
Acute renal Allure 
Addison's disease 


Tatte 32 B Oeftydirali(w and Huid d^icit 

PRfiy 0 ratn?ni 

FNlid delicit 

(%l 

(ml pft-r kg bod^w#ilghr| 

fi C"~mild|i 

50 

8 ( l 0 - nwderatel 

m 

tO f< 1 D m martced) 

too 

12 |> ID-flhOdU 

120 


in ml kg bwfwd|hl has occurred, Rartly will (he Mnua 
PCV ofihc piiiicni be Iciuiwrit aAd therefore an e$4iitt&lc of 
45% is rn-iidc in dop and 35% in nil 

£>am0e ir» ao kj d«j found io hj*e Hl pcv of 

55%, Ihtf rMicit should be c;iIuiiI;iIllI llius: 

20 kg k IUffll/kf/% k (33-45H) = 2000ml 


The equation is unreliable where pre-existing anaemia is. 
pr™i unless ihc PCV prim lo fluid loss is known. 
Similarly, acute blood cannot be evaluated hy I he PCV 
unless mmpensalAnn hiis (alien pta.ee or fluid has already 
been administered lo replace ihc Toss, 


Hemoglobin 


Laboratory analyses 

There are sonic sample I□ lwr.ni[u-ry elsls chat cun be helplul in 

t'sInniLLii-iu ImsCs. 

Packed celt volume {PCVl 

The PCV is an inexpensive bui revealing parameter, l or 
eiWr'h 1% increase in the PCV, a fluid loss of approximately 


Table 22.7 Cfeiioal signs assoc^lod with 
dehydralion 

Percentage 
dishy dr alliftn 

Clinical signs 

^ 5. 

rn dettciable diricai ogna 

Ircaeasriig urine corxsNjralicin 

M 

Subtle bss aF stan u-dsncfty (skin leofi) 

d-a 

Wabwd ot 

Sl^brV pnfenpKl capni^iy mhii nnw 

Sljglrih' sunken eye? 

Dry miKMus mermf&runns 

■0-12 

Tenlcd skin sianus in place 

ptdcngesi tapldiy rerill time |> 2 seconds) 

SunWan eyfrs-^oii^Bioe oi friud eyolid 

Dry mucouB PirtembraneB 

Eadjr sign* d Bteozfc ^eeo la&*r^ 

12-15 

fegns oF shoe* 1 see later) 

Moribund 

Deaih irrminenl 


Dehydration will also result in an increase in I he hucmoplo- 
blu cojiccn(rulion of the blood and -uguiini care must be (alen 
when interpreting mulls f™n -an imcink ;i.mmal. 

Total plasma protein (TPP) 

Dehydration will cause a rise in TPP. but can: must be lak.cn 
because a dehydrated hypofucUdnacraic tinanal may present 
wilh an ■ppaimuHy normal TPP. It is useFiil lo assess btMh 
Ihc TPP and PCV in an animal that has been dinjpicHed 
clinically as dehydrated became only rarely will pre-esUnng 
disease mull in an elevation of bulh ihese parameters, 

S tood urea and creatinine 

Blood ujL'ii and creuLininc levels will rise in the dehydrated 
aiunial spie-reiLal u£oiuemid|L but it is important to consider 
Uh possibility of renal disease that can a ho retdl in an 
elevation In these two pmoKtcvR Conaeqncnlly. (hew para- 
meters should be Lnterpreled in the light of ihe urine spunlie 
gravity. 

Plasma electrolytes 

Estimation of the plasma de^rolyie fcvd i'c.u. hla\ K’- 
CT ), is pojfiMt but i:i freq acrjtly of limited value as 
recorded values are noi always an aenrate rcflcdlon of 
the total body consent of (he individual ion, However, 
dciermirulion of scrum ppUsiiiim wncvotniliCP Pt of 


C opy righted m ateri al 






































Routes of admmist 0 ( fluids 641 


* 

■w 


it;lL i<?n sw blood umpliDg should be fimlwil ilirtniylL wi4h 
Kiepafiiibhed saline (2-1.0 IU ml) I wo* In four l lilies daily to 
mniftfHii patency. 

InjL'Lisuii cup. three way tap.. T*piccc connector ot pruned 
LSLhuniritjaLion sci: Following insert™ nl iht catheter, 
one of lhc above \s placed to prevent blood flowing h?ul 
of lhc alftulcr. Various oilier preces uf equipment are 
ltfififu! when intravenous fluids are being a4trunulered. 
Simpdf stylets are available dual may he used to maintain 
patency of indwelling cadreim; when they are am in use, 
and are designed to remove lbe requirement fur periodic 
hefuiiiBsatLoai. These devices shnubd be swabbed with 
alcohol iwhidl is allowed In diy) Wore needle inLrtxlue-- 
uon or syringe attachment 
Tape. 

Bandaging materials; owe secured. ilk; catheter and 
auachmenls sire proiocted from paLiciu interference hy 
applying a soil dresfiini- li is importanrt ihut the dressing 
is m>i cnuftricLive Bandages should lx- changed at least 
daily or more IrequCtilly if wifed by saliva, faeces urine, 
vomi t and discharges in if Lhey otherwise Imornc wel At 
each bondage change, lIil- vile of insertion of ihc catliBler 
should be ivupaL'ied for signs of indainmation or in foe* 
iion. if unattended, many palknlE in nddi 1 ion may nasi 
IdtKabefhin collars or similar devices to limit patient 
inJerforenoe whh the catheter site. 


Annml* receiving fluid therapy will almost cert si inly bav-e 
ibdr phyiiologicjl responses (tanrpcralim pulse and 
respiration) niufiiiorcd on a regular basis. In any event, 
pattern* with indwelling intravenous catheter-i similarly 
require twice daily evaluation, fn the event of unespeebod 
pyrexia, consider catheter rettled sepsis, 

Indwelling intravenous calbeters may be used for 4 num¬ 
ber of other purposes in addition to fluid sdiflirtwimfofl. 
These include: 


* Drug adniinistJBticn, 

* Blood sampling, 

* Central venous pressure nKatuffllliMl. 

■ Ad mintM radon ot total peripheral or parenteral nuu kion. 

Equipment reqnir-i'it fnr |irian inn -> fluid ailniiniMruliun m*I: 

* Hand-washing facilities; hands should he wattled before 
Domnicncing procedure, 

* Gloves should be worn 

■ Fluid for infusion (e,g. I lartmann"* 1W) ml ur IdOO aril as 
appropriate); Check iliai tlic fluid Hie selected contains 
ilu! jLppnipri;ik- fluid, L* still within the manufacturer's 
'use by' dak, is «ofuUui»d within scaled outer packaging 
and that ilx fluid vtiiliin the hug is clear with no obvious 
COPiiintiiuiioiL Remove the fluid bag (or collapsible 
butiki from the outer packaging and hang foam the 
di;if! stand. Fluid may be warmed prior 1» udmiiUEtration 

* Fluid udministralion set: There are three nwun types of 
dirip set (giving set oi arinunialration wCj wvuilithte. A 
normal administration ret gives apprtttriMldy -'•* 
drops rnl For smaller patients, 41 mini-drip fluid admirt- 
iflEvwliofi set (paediatric ret) giving frfl drop! ml is u#IW 


because it allows more accurate admimviruEMm of mo a II 
volumes. A burette often n imsorpOnitol into ihis type of 
xi. This is useful when only small volumes of fluid are 
required, helping to prevent accidental uverhydratiun. 
When blood is to be administered, u special blood admin¬ 
istration set is required, which inoonpOraies a nylon net 
Uttar to remove any ijprpiAl red Wood cells or other 
coagulation debris, A blood adnliui^LralicHL xi give* 
approsimataly 15 dnp ml. Giving id.* are supplied in 
sterile packaging and die dumber ^1 dfope per nulliliire 
which they deliver will be wriutn On ihe puck aging anil 
should be checked prior to aikidaiing ihw Ur ip rale. 

A vaiKly of auioraaled infiiawn pumps anil syringe- 
drivers are avaitibk, which enn be nred to deliver a set 
amount of fluid over a ddinHd period uf lime. TJhoc 
devices are usually liiicsL wiih an alarm system dial will 
alert the nurse nr clinician when ilk; fluid tine is 
obslrucled, or when ihe fluid bag nr syringe is empty. If 
infusion devices are uttd P ii b impLntanc lo remember 
that they are not a mbMiLiflle for c-arefol patient nkuruLor- 
ing. In iLddDli^n in ihIu^liei pump* and springe drivers, 

drip f i! Ic li 111 ilI lTv: may he pu 1 ehased. 

■ 

Select un -ippropriulc fluid udinnliitruLi^n set, C.g. 60 
drops ml for smaller pjiicfits, filter adminislration sd for 
blood product*, aiul remove from Lhc outer packaging, 
EV-iiion ilu: mile 1 clump as required and place to the 
do*ed position. Prepare ilk fluid bag or bottle by remov¬ 
ing the rip tab covering the port through which the stylet 
uf clieadministrutionsel is placed. Remove the cover from 
Lhc administralkm set stylist and without Louehiug the 
sLvkt wnh cidrer your hands, or £0 the outside of the 
fluid bag. Insert ihe slyfcL into the appropriate port on 
the fluid bag or bottle. Squeeze lhc drip charoNo to 
allow flukl to flow inlo it and half fill it. The tup drip 
chamber in filter adnunisindoo rets should be filled com¬ 
pletely. the second lower chi mi her being i\\M hallway, 
Without removing the protective cover from ihe paluwi 
end of lhc admiabtratiou set. stdivst !he roller drtnip and 


allow’ fluid to flow gently down Ihv lufong until if reaches 
the palknt end, ensuring thiit no bubble pre^nt 
Close <he roller dinp The udminirtnilfon s^t is now 
prinned and ready to use, 

■ Drip sl^ind; exienkm luting: is 4-vailnbfe IP fomfijUfoetn (be 
administnUioti hnv and several seLs may fee u*scd 

m setiuencc i“ required. A number trf’deviutss ^re ahu a vjHL- 

abfc to minimise km kmgi-.i i headininisiTMiion hnu ni tiitt; 


■ 

EXAMPLE 

A 3 kg oat requires, a Eotal oi SO ml oi lluid. Tha fluid i& 
lo be admiriis-lared at 5 mt-'k^bbur irtlraveriously. A 
paedia1n£ giving sot lfia.1 delivers 60 drop^'its! is 
available. Whai Mow rale (drops per minuls'l wii be 
requiTed' 7 

60 drOpSi'ml * 5 ml * 3- hg = 15 drops per minula 
“ 60 miniiles = 1 drop per 4 secc^nds 
















Sorfuiions commonly used in fktitf therapy £43 


Dangers associated with transfusion 


■ I'rjiinsFiiviifcn i I phli 22.] I). J rai]T--iu-ioci reac¬ 

tions iiwnr who'll i iK_nmp;iLi bk“ bStfud i> jdininkiered CO- 
41 n LiniJTI-.il- TflC reuctittn sx i iLiiiniiK’ rncduilod and CfOiS- 


maldiing or blood Lyping ,lC d«wr Hid rcdpieni blood 
can pmcDl I his happening. 

Pyvopik mctiou Fewr due to pyro$erti t u batceria in 
the Uwd or IranBFHsion oqwiprtwrtl- li i* VwaalWe ta 

transfer viral iuid oilier agMtt. in cats. 

is i Metabolic.} -M Ilt JidlViillisCr=il i<3il ®\ stored 

blood. 

C^jTiidniiiiisEniiinn. Illume dreulatarv LlVCfUkad foucr- 


hydriilion), 

* Air emboli. This raxufc cnf^tiefttly when plastic Mood 

X ti l lev I ion hug;*, dfu hill I, but i.i possible ^ hell blood BS 

withdrawn i®ang ft svfiiigc. 

« CiirjiL' in \ iL'iii. Hypocatpaanriiai. 

* 11 y |KiihLTiniu. Blood few twuTiidiovi should be admanis- 
elt’l'lI at 37* C- Failure do do so may cause hypothermia in 
eIic ncjpKtil. 


Stood products 

* Plasma if fresh blood can be obtained from donors* 
pJa-miu may be extracted Ear immediate use, Blood 
should be centrifuged immedinlet v after collection, and 
lire plasma Beparaled from llic red blood cells, Remember 
bo maintain sterility when transferring and decanting The 
plasma. Plasma is a useful replacement fluid in hypovo* 
bank animals and is suitable for animals that are hppo- 
protcinacmic, Beaux ptastna does nol contain any red 
blood cells- there is less risk of inoompiliMlily reactions 
occurring. 

■ Packed red blood crib. Separated red cells I for example 
rolkiwing die collection of plasma) cun be given 1 o 


uniiiriah rhai require red cell replacement. The red cells 

should he resuspended in an iwLuilk icplacentenc ft aid 
which doe* m«C LxnHaiilLdki iiin. e.g. 0.9 % NaCI. because 
caldum reacts with the citrate mad to prevent clotting. 


Plasma replacement ffuids/colloids 


When whole blood or pi until are nrtiivaUabtej eofomereiil 

plasma r-L'pliiLvmcnL fluid:-, (cU-lloiili plaMTia SiibvLicak> 

pLisrTtii vi Junw.’ expanders) may he umx&. FIlcwt tlnidi corv- 
I mi in liLruu iiiliIl'l ii Iitk lIilsC will reimiiu within ilk CLIl lilatLOII. 

thus iriLTiiUMtiT.' i In: plusmTs affective osmotic |ire mu re and 
e\partdirlK pbtfffift sokiine. fhfae fluids mas he used wlicre 
Ihcri! has Ivl'L'ci luL'inuirlkii^L' |;lI-I hnu^h Elies will nut rcptiiec 
rod hUiiul eulLi), lie* Vi lien: llLO ptaaittfl VOlllBM is reduced lOff 

oilier nta$ofis. e g- fluid and electrolyte depletion. 


■ CiiclaliDB (HaMrimiccct “ ; ticftcpfnsiin 11 ). The gdalin solit- 
iions are denied from collagen and are i»lmk wilh 
plasma. ttwy are iwn-aniigenK, and do non rnEerfcrt 
with cTos^miilchms Idli tor blood, The idiriiofis vn.ll 
remain in the circulation Iot about h hour* end ihc 
kidneys rapidly excrete them 

■ nexlrvftN Time im soiolkma conlainiii# high-m^lwiElar- 
wright (MW| glucofic polymers bt enber 0.9^i N»C1 or 
5% dwlrow. The solutions are hypertonic The solutions 
am? cluistfied by ihc MW of ihe sIijkosc polymer,, e.g, 
dcKlran TO (A% KriuiKu) has 4i rrmlccohir wright of 

TDOOO and dexlraji -W (Hi% solittion) a MW of MOW. 
They remain in the cireutalkm for limes rnifrlg from 2 
“lo 24 hours depending on thrir MW Unforliinaitely. 
ibesc soluiions lend to inlricvr with the red crib, some 
solutions promoting clumping of cells and oihcr* prnd.ii- 
ringhaevnodyris. In addilion, ihey imerfert w ith ihe mter- 
prdaliofl ol crcMs-rwicTLinf? rtacrlftits, The raired plJLima 
Dflnoik pressure caused by ihe deslmns will tend to draw 
water from the cells and ISP space into the blood Vcuch- 


■i * • 


Table 22.11 Transfusion reactions 



*nii i a 


Radian type 

Timing 

Clinical! ftjgms 

CauB? 

TrealrneTiB 

Pravenlian 

framed tale 
■mrrune-m eddied 

haemoMc 

Immediate 

Dmlnulfle - hours} 

womiling a tachycardia, 
raohvpnoea. rrwscie 

Inmofft, nypnteflSKJn. 

proslmlim and 
hucrnugkibiruna 

Ftecpmra sen.jm 
eordging. anflfcod^E to 

di™# ired blood ceEs 

Stop iransfcjsion. 

wpnirtadeiy. IAkI 
Iffflrapy lo suppott 

vaocUer syslam 

Cross-maitfilng or 
U»d lypo^j 

imm edtfie 

imrr> irr: mml sInd 

nonhaRfTiiJ^-hr. 

Immediate 

Immut&S *■ lYOiirs] 

prcmtUB. 

eryttmmn 

hypfitension. 

hronrronarstnrlirn, 
i.c naphyludK. 
shock 

Hypgr&artE4hMrtv 

ronchon 

Stop Iransftjsion 
irr-rnedalnly. 
Arriihtfitamn^s 
C^oieoFiaroKfe Fimd 
lharapy ip support 
vascUar syslam 

Pretrealment ol 

rodplerrl 

aniihiBlamlnes end 

corticQstorolds has 

been use d 

DilEByed 

i m rreme ■ m pd a | ed 

3 days to 3 weeks 

potl-lranslUwifi 

Pyrexia, aocnwco, 

loumAco 

Recipient nrninis 
gIMFMJMI reSTMJTfte 10 

No qpeeffle ir&Bbmenl 

Blood typing 


0pnpr red tikWl 09»S. 
prwkHimg nnlini:-.1if:s 
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Tlkcrdnrc. LvyhlalUmlK Imh . 1 buinvij vHhiliM he ndmiTm- 

tend lit Lhi i !*m 1 rnu i i mi? \i\ deMrutt ic^ avoid cellular detoy* 

* Slarcli thy dm\\ i4hyhijrrhi, l ! I ¥S l_ 11J S ^ 1 Jc^piln 6% ' 1i*. 
lIltevi^J I rum jinylopwEiii. Rlcspjn 6% contain^ hel-il- 
sLiirdi, It uh high \}\\ (45UlJtXt) and ;l dural ion l>| ucliofl 
of 24 hoilH. 

Rl-litjuIv. li tulkHd hits I>.vi•nh: 3YU.ilu.hli; cm I he 1,1 h mnrtet 

lIiu,l has iIk ability to tarty oxygen. Oxy^Uihin ’ is a 

hu^iSl^JuJubici-iKisL’d u&yucn-curriin’. 11 \-h ■L.-urnpali Ml' with 
aJI blood 1 ypea and has a >ailliLn effect nn iikLrjva'si.itlar 
hkh?d voliunc as HiLhe 1 colloid*. 


CrystaHokte 

In HiuinrasL to plasma voluiw eapamiefi, crystalloid! a it 

tnni-msllri.iiij.u I substance* ilkai pass readily Ihmugh cdl mem¬ 
branes. This BWM LhaL dvy will iwL remain within the EGT 
ooinpflTlfiicfri but will equilibrate with the ICF oounjurt- 
menl. and if renal function is nomal, will lx: excreted in 
tlbc urine. The m^i commonly used solution.* in general 
piaeibuL-s are: 

• ik$% siMJJum ehkiridy (NiCl). L -efill for* replacing Wilier 
and cketroiytc louci, capcnaliy in vomiting. urinary 
obstruction* tapuLopatliy and Addiscun'k disease, This is 
an acidifying solulienr 

• JF% dk-v tnuw (rIucov) in watcT. The dexinne in (he wlu- 
iic.Mii is rapidly mdibolised, ami Ihsrefbrc, llbesc tolutictia 
dTeellvdy provide free water that can he used to replace 
primary water defidls. 

* ILIK #f i si'll in 111 - 4 'h li-rill 1- in 4 % ili'YCrmi 1 IiiIshk iralkd i^Iihhisl 1 
Hir tlL'xIrira saline). LisoJ 1 ^ replaec primary waki .Il FiciLs. 

and [l> replace die ines iiahk Ioshh of sodium and water 
occurring on u daiJy basis (nunietuam requirement k 
Ptatarauni wilt also be required during long-term admin¬ 
istration. 

* Hartmaui/s siriutkni (aho called laetatcd KinuerV). Useful 
for repfadng water and cfectrolyte losses, espeviaHy 
where the 1mm are poct-fulric, e.ji diarrhoea or intesi- 


inul fonign body. Contains lactate that is metabolised by 
Ihe liver to form biearbonace. Le_ ii is aUkulinising. 

■ Hi User’s vultltilMH {also culled ranpOLntd sadiaifi L h l* *riJ l 1 

wlwlwnk Used lo replace warier and elwtralyt© lew 
especially when the losses are pre-py Ionic. e.g. gasirie 
viimii jnjz Contain* potassium chloride and calcium 
chloride in addition !o sodium chloride. 

* Pciuvrtimi tfilmid* (KCTJ on he used when potassium 
supp-k'nwniuimn h needed. Ten millililTes of IMS KG 
rtrtUuns 1 Jr4 mUvot. If supplemenNiry pcLuium is 
added Mi a crystalloid »Lu/tini, it is important (ihcit the 
haji is dearly hi belled lo avoid possible ovenidm inis- 
traiiLHi trelative or .absolute), 

* Sudiimi lik a artiunjile N„4% should he livuilnble Id tmt 

WVtfe jL*idusis. I nil lolulmn may he uted rn lrnvcnoudy 
as 311 MijLVIifHi bul E:reL|iii7ihLly il is lslIlIklsB les intr^lvenH^us 

mlI umlmi:i I fitnA'L'YLT, do nol udi l hicnrlK»rLiile Hi any IHikIs 
L hat ClmLLiiici LrdLiu.ui (lW J iihlir 22.12). i>s ;l pr$cjpil?ite 
Will be hirmtxl. Oulu aguin, il HLKLmin hiearhnnate is 
uddud EO a crysLallLiid ^hlutuin, il is impuihiiiL that the 
h;i.L! is cLutljr labelled Eu- aVCrid ]MiMnhlo nv-LTUtlnninis- 

trjlkin {relative or ahsoluEe). 

Table 22,1 2 summarises the pnncLpal constituents and some 
of the mayor indications for these iluid-i. 


Volume end rate of fluid infusion 

Repbtenawi volume can lx: calculated from the history, 
dbkfll siji-ns u nd simple Inborn Lory te^ts 41 s described «ir- 
li^r UMjalkp ihif volume cun k; rcpljicetl wjihin the lirst 
24 hours of trej|(ftWfli, willi half u-f itw: replauumunl k'liiu 
soadu ill. I he I it si 6- H Ilnur's. J he aOutial alhk> lus mjun- 
ImaiHC requirements for lluid^ that must be niet in 
addition to replacing existing deficits, and approximately 
50 ml/kg day of 0,3B% NaCl with 4^8- dextrose I supple¬ 
mented with addrtioiuJ potassium chloride) should be 
given to replace normal losses, li is important that 
pfttBMiwn diH>uld nM be aditmialered al u nte g renter 

tli^n 0.5 nimol 'Jkg luiur. 


Tanle 22.12 THe principal constituanEE. and some oF 1h© major irclicatiians For commonly used intravenous iluids 


Solution 



K B 

Ca 1 ' 

Cl 

QlhtrS 

Indications 

Haemaccefi 

Monte 

143 

5 

3 

154 

GsU'iims 

Fteetore circulating to*j™ 

DcKlrans 

H^pesrtOn£ 

154 


— 

ISA 

-- 

eireutolirpg 


HyperWn£ 

-- 

— 

- - 

— 

5% eteKiji^ 

MlUM 

0*.9% MaCI 

fcSGlonfc 

154 

— 

— 

154 

— 

Rap.icic £CF. Gonlrc kisses Iran vqiTulmg 

hbmnanhB- action 

ffUngarit Marian 

fcsoloofc 

131 

5 

2 

111 

Ladale 

Repifloe ECf Espw^iiiy rfom diarmoea 
and port.gpshic 

Ringer's sotulion 

balcvik: 

147 

4 

2,5 

156 

— 

ECF. Qoatrfic: bases Tram vonwi^p 

5-% {Jtotros* 

■H Ionic 


— 

— 

— 

rinxlrnfic! 

Prrnnry w.ilcr di^cil replace mart 

o.ia%Nadi- 

4S da.^i o^e 

•BultriK: 

30 



30 

4% GteKlrose 

WsfTlananM roqi>rgmflmB. PnmBvy walsr 
deiot ra^acemew. heonadal ECF 
rg^piacOTeol 
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Fluid rcquiferneni = k®Mfi + rnairvlcrvance + ongoing 

kwws 


The rale of ll mini replacement often fswes prohlmis. A 
number of factors govern how fsal fhiitb l-jfi toe given: 


* Rate of ll/IK'S- 

« Health of patimt icarduic and rt&al diMse are of 

partijvuluf liu-ie.l. 

■ Type n f fluid. administered. 

■ ftapOBK by (he patient so tbenpy. 


During active severe hamiofTlluipe and abaci, fluids have to 
he uftminisiteffid rapidly («e 'Treaunent of sboek'). 

Oueiufllomi fluid admin isi rain m may result in the circu¬ 
latory system becoming overloaded, or the body o¥crhy- 
drjiL'J. Tliih is particularly a pfoMem in snuller als and 
dugs. Typically* * enm of ;> colloid leads- to circulatory over¬ 
load with right-sided heart failure (indicated by :in elevated 
C VP (see later)), and ultimately omgulitw cardiac failure, 
Ilk> much crpfUilkrid. nn the other hand, Mill indliiJly • i« 
mrulale diuresis (via inhiNEifrP of ADH release), hut *is ihe 
electrolyte solution moves from tbc circulation into Ihc 
remainder of the cxiratiellufcar space, signs of oedema may 
develop, i.e fluid will ^ocuinulaic in ibe l"Sfl space- Most 
scncnnly, puhnmrniy oedema may develop which will initi¬ 
ally impair niygeiLaticsL, however, ultinnutely h can result in 

Ihe death n\ she paLieikL 


CUNiCAL SIGNS ASSOCIATED WITH 
QVEtlHYDflATION 

* Serous nasal discharge. 

* Restlessness, 

* Ctwmcste. 

* Respn story distress caused by pnlmorary 
congestion and oedema. 


OwriaiFuiiiwi \* must lively 10 owur with: 

* ttHberi cardac autpui. e ji. eortgesiivu- hemi failure. 

* Renal/it rInary wmihinns. e.u. ucuie nmal failure, ruptured 
bladder, where write tnitpui is prevented. 

* Ifl^diipiMte mrinii^iriii^. tins is especial!;- tnur el smaller 
putifnlx. 

■ fluid ;idnmusiT;itimi hi mtrmcmjIjiLviiji: attliitalv. r. g, Mood 

given in chronic iiiWtenfllfl.. 


Monitoring during fluid therapy 


VlOTiiloripi during fluid ad mini st ration should include; 

■ i jnliiv- usmljdr aysU'in. Pulse (rata, rhythm* slrtngth), 
inuLiius membrane colour, capillary refill lime, jugular 



disttfttwtt- In addition CVP, direct or indirect ajlcrinl 
blood pressure, dial aumdEationi (cardiac arrhythmias, 
ptiiisKuiiiiy oedema). 

Knplmlaifv system. Respiratory rate and depth, chess 
uupcuhaiion (putaumary oedema). In addition arterial 

him ul- uas .analysis. 

TmnpmUHtr. Core body and peripheral. 

IJriiw iiiilpui;. 1-2 nil kg hi. 

CiitbetLT site. QhI For signs of infiamnui i Ioa, extrava¬ 
sation. KfKfi. 

\dniiiiicf ration scl Check for linking. Devices areavudl- 
nbltf (o minimise kinking o-farimrapUalion m tub wig as it 

I ums comers. 

n iiiidnRes- Cheek lor wailing ;irvd comfort. t buck for 
disial limb oedema and pitienl Interference or sdl- 
muLilaiion. 


Genetfll. Cheek Far peripheral oedema; check bociy- 
wcighi: s,ki n lorgor. Check fluid flowing! 


Shock 


Definition 

t ells wiihiii she body require oxygen and nsiln^nls Ln fnrw:- 
Iion normally (aerobic meuibtdismb 5-lw%k is ;in imbalance 
hr t Mittn llu dcEvery or onyfcn and xiuLrieuK 1« cells and 
miJisaLion of oxygen and nuUKnls by eells P What irwifl' 
uilii i oxygen as supplied, alls change from aerLtbk to anae- 
mhie metabolism. Anaerobic mOabdlptm is nn indflcknl 
method of pfoducang energy for allular fumcUon and in 
jidklilicMi resalss in the production of belie add. Lactic 
acid alters the acid hue bakira wjihin the body. 

Shock may occur as a cofficquvnee <?l any ayndiornc, 
disease state or injury, ihiti ;l crickal dacncasc in 

eflbcfivc Wood flow vs.ii h altered cell nwbolliD with or 
sviilmus cell death 


Classification of shock 

* Hypovolaeutic. 

* Di^tribiJl ive. 

* Capdicigeniic, 


A&tfofagy of shock 

The following ile^riplann ill dill ltl-uS lorivi.s of shock sends 
to suggest I bill each form neuurs icid*pende(iLl.y of the other. 
This is nol the raster Many shocked animals Mill have tonn- 
poocntF of more iJvun one. or all forms of shock. 


Hypovotasmic shock 

Hypovotaareic shock repiracrUs absolute Fluid Loss aiwl may 
occur following: 
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* TMiHUHTlUjg£ 

- EMsmal. 

- InUdiul (dial, abdomen. DueafeacipJ)- 
» FiflJina Lou. 

■ Third space bsw (pyometni,. peritonitis, ileus). 

■ F r luid depletion; 

- united w a ter and ttovolyle Iwa {vomiting and dm r- 

rhiXiA). 

- wilif IfHiei (deprivation, dinfcna). 


Distributive shock 

DiBlributivt aback represents relative fluid leu*. 
Distributive shock whs pnvjovtly it (erred 10 as YUQgeftit 
or vaEcalogeiibc aback. Eli is form of shock occurs mainly 
fold owing the Pfteflit of naturally occurring vasoactive- 
chemicals vrilhin the body. The primary changes are- 
increased capillary permeability- and increased vaacular 
capacitance (that ih there ls an btCRud araount of 
Mood within the venous ijwoti). There are a namber of 
Cdutts of distribute e shock including.: 

■ limdoioviemia (vnduripile shriek), EiukiKOnin^ Lire formed 
from I Ik cell walls of principally C'rnint-Mpalive bacteria, 
nnd act to release endogenous vaumcrivc suhsuincTs. An 
i miiiiI ns? in cardiac ouipur may octur, hue il dees not 
compensate lor Lhc disturbance of the disc ji button of 
blood to the tissues and Lhc meresttri vuscuku pcmic- 
ability, 

* AnuphyliLXis-lijnaph.Hldcllc shuck i. 

* Newnugsnic causes ineui-ugenk- shiu-hi, ir.g, visonKrior 
paralyma Following spinal cord injury or overdov of 
general anaesthetic agptufcL 

■ Trauma. 

Administration of drugs fhai have an effect s>n the capacity 
Of the blood vc»cb, c.g. acatylpfomtane, can induce dit- 
Lribuiive shock alter absolute or relative (wdoie 


Cardiogenic shock 

This is generally recorded as linlnre of the bean as an effec¬ 
tive pump. However, shock may occur fotlowinjr obstructive 
pmMenu: 

■ Cardiomyopathy. 

■ Valvular ahnronnalitif5. 

* Atrylhmias, 

» Ototncdve shock; 

- Pencnrdiul tamponade. 

- Intmidiac neoplasia. 

- Aortic pulmonary thromtacnibolmiL 


Pathophysiology of shock 

Thu pii i hnph ybiology of hypo v<i|«inic shock can be used ,is 
an example of Lhc pathophysiological changes that LiLirur in 
aback in general. 

IvuLuilly. in response to falling blood volume a number of 
oompemalory response* are triggered. These include. 

* Stimulatioi cif tin- ipiptM nmiA vyslm; Loss uf 
Wood, or effective ctrculatrlg volume. reduce* Lhc 
venous return to the fight ride of the heart, and the 
output frotu the left side of the heart falb (cardiae out¬ 
put lidb.k Pressure-sensitive harorectptori in the aorta 
and carol id artery detect die drop in Mood pressure 
(hypoieiiwri) secondary to the full in cardiac output. 
Centres wiilim ihe medulla of Lhc brain initiate compen¬ 
satory mechanisms to restore blood pressure to normal. 
They.- comprtHUIory mechanism* involve- the sym¬ 
pathetic iiL-rvnus system and siimuLaiiim of ihe adrenal 
medulla. Adrenaline and noradrenaline- are released and 
cause the blood vessels of the skin. iatHifait, kidney* 
and muscles fo comlrict, Le. there h an jncnw in 
peripheral vasocMUlricticm {increase m Intel peripheral 
resi-stancc). This CAlm a direct increase in hlond pres¬ 
sure and promotes; nfc nr j scd venous reLurn to Lhc heati, 
At Lhi-i fftagf, blood lluw lit the vital organa (bare, lunp 
and brainji is main Lai ns). in iissix’itition wiLh iIum. 1 
dvngn ihe heart rule increwft and there i* an increase 
in the force of mntotfclotl uf the myocardium i heart 
muscle). 

* EnftiKffiH- Wkwaecs: release of ihe hormones aldocitr- 
nne and A PH promote suit and water retention by the 
kidneys, 

* txinicthlir fluid shift capillary hyUrosLulic pressure is 

nduoed and water moves fran the inlmtilial flaid spue? 
into the vascular space as the dbtiw tnmaik pressure of 
lhc plasma proteins pirdhimmaies 

These early responses occur to campfimafe for the fall in 
vuscuiur vnlume and aim to restore vascular volume, blood 
pressure and improve os) gen deb very 11 > Lhc i issues. IT 
voluiH depletion b irmt, then ihe moduAiami w hich ;i.re 
iij i3 r m ^ 1 1 \ 1 1 f l saving can lead to the anamuJ fc s, dcuih- 
Prolonged waocoMlrietlon arid Enw perfusion cause coniiri- 
tied tissue hypoxia, anaerobic Tnctaboliira and acidosis. 
Conacquently, the peripbml vessels dilate and become 
Higorscd with blood. Moreover,, evils m Lhc eupiltary woll 
■^x?5c^^rrH r , n^n-fimclionaP and fluid is lu«t frurn the ciipillarie-t 
into iIwj 1ST spH«. Both of the^e meduiilami act to reduce 
the blood retuminf to the bean own further. The blood 

soun hecumcs viscous and slow moving, pluLd^Ls mny 
sLait to aggregate, arid ultimately the Wood will elm within 
the vessels. Tins effectively blocks ihe capilbiuL If at is 
‘xidc-jprcad. nil the dotting foci on will be used up reselling 
in a bleeding itaic known as disseminated mtrawMeulaT 
coagulatkm (DIC). 
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Anaesthesia and analgesia 

D. C. Brodbeti 


Learning objectives 

After studym jp this chapter. xtwkwih shouhf he uhk mc 


* 

* 






lhc DAcairy steps required CO FU&hl4te a 
putyenc tor general iHa tt lh rt ii 

Dismiss ii vincible prtnftdiCiLlitttii ptert fur an indivi¬ 
dual pilitdl. 

Discuss ;l piikMiLul analeesij plan In i m_l uhIl 1 pic-, pCTi* 
atid pusl*aipe'ratiVK analgesia. 
iX'serihc IliltjI flABudwtic techniques.. 

Difciuu the adnfiinHlratiflrni and nudnttnancc of ecu- 

-■■a 

leiiI aikaesihesia., including individual iniravcuous 
and inhalations! allies. 

Check the anaesttielie machine prior lo anaesthesia 
and to prepare for an anaesthetic, 

Discuss the poienLial risks or general anaesthesia, 
Assisi, the veterinary surgeon in I he evenl of ■ cardio¬ 
pulmonary arrest during jnnlluu. 

Explain Lhc veterinary nurse's role in anaesthesia and 
BDEilfBsiB. 




Introduction 

Anaesthesia is I he reversible pmducliuu ul a staLc of uifruri" 
w.ruu*Bic:is neinjisary Icp perform surgery or undertake di;ty ■ 
nuslie leMv. Gl relies on the pTuvisum of analgesia, Ehusdc 
nrlaSaiiun and lufcusi* uiicmlsdousiwss. I he 'lii:id‘ nf artaus- 
Lhusia. Sflfifi Ami effective- artaesl Ikisia address llicsC 1 llrCC 

coRipofUEftts individually and hy using a combination of 
niurallintte ageu ts satisfies iMsf requirement* whilst avoid¬ 
ing signifk-atU depression of normal physiologiKja! function. 
This ts termed 'balanced' anaesthesia and provides good 
paiient stability and reduces the potential for peri-operative 
complications, It is commonly employed in practice when u 
pa lien I is pretnedicaled with a sedn Live and analgesic, provid¬ 
ing ujuJpcGiu during and idler surgery, and then main mined 
Vi 3th an stihaknion agent to provide rmremi* 

The veterinary nurse ^integrally involved: in the provision 
of anacsLhesiu and analgesia of the patient presenting for 
surgery and diagnostic procedures. A solid understating 
of each individual patient’s requirements and Lhc lakcty 
elJects of the a.naesl belie administered jire important aspects 
of the nurse’s duties when involved in an anaesthetic. 
Careful mnminrins of the patient from admission, thuuigh 

llw :i rtatfl IbL'Lie iiikG unlal disehiirue as a |;isk often dd Coated 

to the nurse hy l'Ilc veterinary surgeon, and the provision of 
good analgesia is an area the vctmjljry nurse can make a 


Large impact and bcnelil Ihe patient. In a survey of piucti- 
ttoners' views on analgesia, vcterirwiry surgeons were most 
often li kek to delegate (he assessment and administration of 
analgesics to the veterinary nunc (Capner el aL 199ft 
Lusecllcs et aL 1999). 

Sa fe anaesthesia requi res a good knowledge of the under¬ 
lying anatomy and physiology or the patient and an appre¬ 
ciation of lhc pharmacological effects of lhc anaesthetic 
given. The reader is recommended to review ihese subjects 
in Chapter 2 (Anatomy and Physiology) and other standard 
texts (sec Further reading), 


Pre-op&rallve assessment and preparation 

A thorn neil pre-upeiative exflJluaaEtori is essential Ln iclirn-- 

Bafy higher-risk patients and allows appropriate preparation 
prior to anaesthesia. 3u those cases which are psnor anaes- 
Ihftk- caJHjiiialjts (ASA tlassts S-5), pariieular altenikm to 
ivretuiradon is required 10 niniinlue Lhc risk of untoward 
even is. Othct consideration* that affect the dtegjee of pre- 
paralion include ihe iype of surgery: prolonged and/or inva¬ 
sive procedures require more preparation than superficial 
operations. , ft r hethcT the procedure is elective or an emer¬ 
gency indicates how much prepa ration is possible. 
Emcrfency «^iscs rectuirinig immediate suTgery may ret ewe 
only cursory preparation tlcctive procedures may be posl- 
Poto. 1 whhnut coTiipnomisang Che animiil 



Pre-operative examination 

The nnimaf's medical coikliiion is ptiinaraly dL-tL-rmined hy 
taking u good history; and performing a eomprebensive 
clinical examination. When mfccssary, funlwr tests may he 
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required. Ihttai: systems ul |KirLicul jt goneem i include ner¬ 
vous. Cardiovascular, respiratory, rusi^l and hepatic systems, 


Hrsfo/y 

Muji vuliubk information can he gained trem questioning 

llte uttiter. Questions relating 14 3liT4l3th 

include iL'LL'jii weight km, behavuiural tflunsH* and signs 

0\ pail). JilfofiiuUun pertaining U? eardi'.y.aiv.uLir and pul- 
fiunuiry fuilCLioil ljei be e leaned h> qu^sliuriiiig lb? an mail's 
respond 10 cjehcw, petscjKC uf li.huu frinami general 
deiti'-Liflour Mi hen Jl rCh[. Excessive lI n nk i iLf.* may alert lii 
Llkloefiiic, liver and. renal pruhL-.ni■* and may lead In ike 
pCflbmiaiteC of further tests, prior Id 4l»£$lhGH 
Vomiting. dLifrlux-u. and inappe Lena. 1 - prior to prcscutatkKiii 
may also ukrl the nurse to systemic disease. RepreduLiive 
status Incurred in season I and the present of discharges 
may te rekv-iinL i.e g. vaginal discharge k Giber ihacligjouind 
nknmvkn ihiil ray horviJuc includes: 

■ Dunilion of ownership, 

■ Pnjvinus medical history, 

■ Previous umreslheiic hivlory,. 

• Vai^in^ilicin vl^uv 

■ Currem medical ion, including ‘oveMhe-cmiHter' pro¬ 
duct*. I he dkise, deling frequency and duralmn of Ireal- 
munl should by e^lublishecl.. Dnjg> of particular concern 
are livieJ mTabk 2!U. 


Physical examination 

Thfct conceitIrates cm ihe oryan xymems jiirwietl principally 

by i iu lts [ h l*ji is: 

* Central nervous system slams- Mves ixmLcular atten¬ 
tion *o the pilknls slate or mind snd the presence of 
depressed fund ion. 

* Oardiowi«nlw function is Mmml with inspection of 

exercise Ink-ranee., in uenus ini5rnbrany yuliiuT : iTtd cap! I- 
lary rid it I nine, palpation i d peripheral pulse r.ate and 

quality, and aural la lion of cardiac murmurs and drya- 
rhylkmias. Pale mucous m cm brunts suggest hypovolae- 


TabfKS 231 Drugs poionriaiiy afawling anaesBNisia 


wimoBa 

M II Ifc—— 111 M— 

OfaBOPOtBcaMi 

Ncu■ sfcratdaJ ant Mrfairm alary drugs 

C^oanoproflphofUB oornpoundsi. n&a ooiar^. parasni&dee_ 

An I i£unv*j Isa \ 

DKlfflOn. baia-WocMwfB. calcium i^annei biocfcara and ftCI-mWors 

Frustiliidle and diurttiOi 

Entenne t^.. g. ttr^moaricB _ __ 

MfliMBrntaa 

An lil umvGsfe ronchocM a£ars 
Anlmr^imssnnls, -a.g. stiteglm^ 


mia or anuetnia. whilst eyanucie naembcfln^i uidiLJie a 
sluggish circulation or poor uxyuenaiimi. of arterial 
Wood Cool eMremities edit be seen daring shook and 
reduced peripheml pcrfuuan. Right-sided cajdiuvasLular 
dyM uncliion is nodated with pronounced jugular pulses, 
ami periphie^il oedemL 

* RefpiniilOiy system es;nmina<aon includes obeervili™ of 
resfHfaiwry rite and pattern, auscultation ^nd percussion 
of the ch*M. AuseuJlulion of Tides and crepitus suggest 
airway scvnfiuut and respiunory disease Reduced sounds 
,ire auodaLed with Lung cOfliofUhtaon. Cbcal percussion 
with low roMinance supporo the presence of con&olidu- 
Licm. whilst kigh resdnanw ^ ooniislEivt wiih pneu- 
■HOdHCUr 

_ - 

PRACTICAL m&Sim VP 
A good assessment pf the pattenTs cardiovascular 

ktnesE. for anaesthesia Is ils response to a sUc.ti lead 
walk. If the animal becomes distressed tfyspnoeic c& 
collapses aher minimal exercise then the patient is at 
a significant risk for anaesthesia, whereas an animal 
Chat is unremarkable and remains undtslressed 
Should be fit For anaesthesia. 


Further tests 

Haematology end biochemistry a hN>nd *np- 

pk -IliiljUI 'i:*. - u"h; imincd if Iht* Ilo.1 mt;. lit pliysK^il c^uminiO 

Lion raises the suspicion of uimurma., kvix^pruLmiiuemiLL, 
couguluLion dkiordm, liver or iciuil puthu>ki^y. M^LuboHu- 
und ckLiJoSylc disorders, including lay po- mad hypurkuluu- 
mn, c-an he detected Liver Function tests *nd liver m- 

zyillfS caifc akrL tp laver pulkidci^y, whiht terulfl urC3 iAnd 
l'il'uEiiiiiic iinr u^'ful mdiciihirs ul’ ren;i| vLilif; L.'rjn^ly^h- 
fLspcciully uj'inc sped Ik gmviryji is valu^bk 1 in inv^sn^t- 
ing rCn;i I funclkm af purUL-ulur ■LLinLcrm exists. 

Radiography Y n m™h bvotved in nwd ir-afiic -ncci- 

■.k'liLs. ihiisL 1 vriLh riL'upl;i -l il" d>^us? and vvjlh siyn^ 

Ol Cur’tlii^S uNcul.n or pulnaiun;Lry ilistiiLv shmild unLkTv , ii 
ru. 4 li 0 gru.phic cxuniinuLiuu of the thorux mid ii.hd..ntiL-iL. 

FrcscuLing polydipiwi and polyuria lAith or without a 
vuginal diBcbarie an un uimculcFcd hitch ray warrant 
abdominal radiography Co rule out pyomciru. 

Utif&SQftOQrSpfoy AIUmas Ihumugh iziVMsIiLMlinn nt 

cardiac: fLuction jh 4 jbduminaE paihology. 

Electrocardiography Ah n ?>r™ii pubc rhyihms 

require fnrtbte imejtiuvjan. 


Significance of ciinical findings 
Central nervous syst&m disease 

Hcli.ivHiur belter iucLiljEus un iisnmuiI" 4 .suit;ihiliIy Kut suig^n. 
Eiiasi ;iul p : u Lml-viiiggmu, ulJivc 3^-yciir-ci^kl is .u hotter risk 
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Ilian the depressed, Email. biective S-month-old vrich a porto- 
systemic shunt. Depression increases patient sensitivity to 
anaesthetics and may indicate the presence of imracni trial 
pulhology (innaun. meningitis!, systemic disease (pyreua, 
hrypcrialaeiiuB. (ouEvnii) or cardiovascular problems, 
Epileptic animat are more sensitive to anaesthetics if 
anticmmilujit therapy has only recently hepn, In time, 

liver fn/ymt 1 inducEEiin pcmrx mid aCcglgfiLtes the m u C; *hi y - 
li-.m ol some ;in.;itr-iIli^1 1 l'. ninkmu; the patient ft*!oft nnsivtanl 

lei anaeAlielkv- 


Cardiovascular and respiratory disease 


Signs of cardiac and respiratory disKire < inducing nerene 

inloteruiM) aft always imporntnC. When direttreis pnewenl. 

t ho lUrtdameilCttl gjwil of preparation is in optjirii-te ihu fac¬ 
tors contributing Co oxygen delivery to I he I issues, i.c. car- 
time initpuL. luicinoykihin conltinE :mtl pulmonary Eunclioih. 
C'didcuc discaw is noi d CLmlrjilidivaliuii ID anaesthesia i i 

die effects cm cardiac function and Hood flow aw appre¬ 


ciated and drugs sedected accordingly. In general. 'stress’, 
pain and volume losses arc less well tokrated by animals 
with cardiovascular disease. Drugs used for treating cardiac 
disease te.g. digoxin. beta-Moclun) may intersel with, anaes¬ 
thetics. Cases with congestive heart failure may require cage 
rest, and institution of medical therapy. Pre-exisLijig 
arrhythmias may require Lre-almenL. 

Respiratory disease predisposes the animal to hypoxia 
and hypercapnia. It may contribute to secondary right 
ventricular change* leor pubiumaJe) or po-JycyLhaetnaa. A 
common form of ferLTkfirve mpinitci} 1 disease is morbid 


ubeviLy. UcsLnritjd airway* (e .u iwsul discharge, hnichLO* 
eephalie canine jm^tonnyl require careful attention for main* 

[eiumec nf *m airway.. 

Causes of respiratory embarrassment |e.e. pneunt-nthoras, 


gastric tympany) muy h_* relieved pre-opirqtivsly. Fluural 
effuflions should he drained pre-opEratively. Eaeesal ve alveo¬ 
lar transudate may Iveekared with diuretics, ACE inhibitors 
and drugs that improve cardiac eojitreetiliiy and funeiion. 


Unstable blood glucose levels 

I Jia het es nielli lus camex hypurulycairihiii wiLh diuresis. Iluiiil 



:iih iiliu Ji luiiiLii Of liver disease caiitfs eoiLsideru Me iwumnal 

damage if brain glucose supply k& curtailed. Qliic^e levels 
musr be com rolled with soluble insulin or dextrose solution* 
pre-operatively. 


Hypoalbuminaemta 

This can indicate liver or Kfial disease mid lias two comt- 
quences. First, the albumin-bound fraction of drugs highly 
hou nd to plnsmn proteins: <e.g. ihiopcnloncj is lowered and 
so more free drug is available, potentially lading to over* 
do« if a standard dose is administered. Second. pLisnui 
oncotic pressure may he lowered, promoting oedema and 
incramJ diffusion distance for guises in the lung and result¬ 
ing in hypo*in if severe enough. 


Co.9Qul.9lim problems 

i ''lulling failure may he yenei il- (von Willchnmd's disease in 

Dabeiniapn^) or indicate Hvcr failure. ! resti Mood trany 

Iuhic.ni may he required pre■ Optni 11 ve|y. 


Electrolyte and pH abnormalities 

High potassium levels resulting from Addison's disease or 
renal failure must he Lowered pruspefatlvely, while low 
scrum pouissiiun should lx- raised. High potassium levels 
are lowered with sodium bkarbotme elutions, eak-iuin elu- 
conate. Insulin glucose solution*, or cation-exchange retim. 
In extrane cases, peritoneal dialysis may be required. 
PMumum is mired by infusing solutions at rates not greater 
lAum 0.5 mmol kg hour, Extremes of pH are ameliorated by 
Itvuliujc ihe underlying cause, 


Liver and renal disease 

Liver disease may prolong anaesthesia as most drugs adml- 
nistered undergo some hepatic MUbdun. CotuMefaiUut 
of ;i n;iesthetic-s with teuk rdianee on hepilie Amelkin may 
be appropriate in such cirairaEtanees. Secondary problems 
include cnsigulatwm defects, hj^poprotrinuemia oind hypo- 
gly^aernia (ret 1 below). 

Patient* with pre-e*ttiing rend direare ire intoicnnl of 

i ltii; i I Jty-pupctlusujn dunng jnui!Nlhi!Nij. S-iynilic-irnl cardio- 
vaSCULif dupTUN^Lin ;ind roESuL'L'il Luinuy p^rlu^iofi during 

anaeslIUUd: llu’i causa rvi!u I iM-hiiL'nsij anJ Icikl tti Mih^> 

q Lien I renal failure. This is u pan ieular ^oacem in ^ltiuItic 
palients already in, early drank renal failure yiid can result 
in acute renal decompensation. Elderly pfllints (and lluu 
in renal failure! should be given fluids daring anaesthesia 
and cardiovascular sUihilily maintained. 


Hj/povolaemia and dehydration 

• • 

In dehydrated and hyppvolsKmilc animals, i.issue perfusion 
may bream* eom^pninivfd during anBcsihHM. Animals with 
chrome fluid ki*s leg, thOic with chronic vomiting and 

dlBJThoej) may huve cIeulpotyLt iiml or pit distilrh^jmees 

Animals ^ich renal ftHuw ca-nnof Lim^ntTiik urme and 
become dehydrated if access to wato is restrietel, Dogs atwl 
cats with chronic renal failure, or any di^amr eh;LraL-ti 2 ri*«sl 
by potyuru and polydipsia, muse not have water wifhMd 
prt‘Opera li vdy; if necessary fc parauLcraL fluids may he given. 

Vv'hun reducL'd, ditiilaEnig hfnnd volume must be restored 
prc-ugsciaiisely w iih appm-pniile fluids. Oral, ini raveno us. 

ilLLhapcriLiirlUiil, Of FUbnilMIWOUE rolilCs may 

be used, dejXiiLlnig mi \\w cause, fhiid type and the time 
nvai Hhle. 
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Anaemia and pQiycytha&mia 

Low haemoglobin levels (below S g dll caused by blood loss 
oi renal disease must be resolved before surgery; oxygen Hus. 
may became inadequate when annpeiutoiy changes 
(increased cardiac oulpul and modest hyperrtntiliLtwn) rare 
depressed by im-iesllielics. Ira elective cb s £s . low hraemn^lo. 
bin levels m-ay he nured by ire*! liny ttiir ytidffl^ 4.-31 u#?; 
OlberiAise hliind I r*nsl tiskita. preferably with ‘packL'd" L-uJh. 
may he required. 

Hi£h luiem 0^11 bran lirvtils Liih also ht! (kiteUirm um. 
11 uenraalss^nC vii lues in -eiuajs*. of <5^ ifake bkwd bypeevis- 
eou^ C4i racing It In 'sliajgje' in L-iipil lanLv I nyy liiay yJw? 
mdFCille lhal I he- animal is dkhy-dralExJ or suMi'i'iire from 
Liircmic tortpxiii, High hiienmlocnta fill rit^hbOVOlaumic 
palierils) are lowered hy llic pf QOm uf HiWrtlOVOlfiftlHic haC- 
trlOdiluLiort. This involves [he Wjlhdr j*ajJ of whoh blood 

and aiwreUarifoua 1 epiatcnfcem u-ith pkwma or fluids. 


Pyrexia 

Fyre^Ul increases itutUi bn! il hiLl. L h l: r l - an ffilk^ rrt iJk. - loiI- 
symptmn nl' n\ygtrra and glucose and an the production of 
Liirhnn diosidu. I lie cause of pyrexia should be SOUgJlL 

bccfUlK, white ciit-rir is link problem anavstlietising .miinak 
with superficial a biases., iliere is considerable risk when 
pyrexia nesulis from endocarditis or meningitis, Fyresiu is 
treated wfih antibiotics if the cause is infect ion* 


Current medication 

Pre-e&isling medical ikenipy and pflfi-Operiltive mv'dkiLriora 
may affoct subsequently administered sedatives 4 ind. anaes¬ 
thetics An understanding of the impact of these CdrtftirtWIC 
therapies is important to avoid uTineces^iry tide^fTeett- 
Generally, however, most medical ions are ftmi limed 
through the pcn-upVTiilive period. Iradivcdual euvi.iukrtiliriA.i 
inetude' 

* Ammoglycnsidir antibiotic*. c.g. gentamicin, may induce 
neiirumuwuLii blockade, which when combined. with 
inhalation anaesthesia may result in significant ventila¬ 
tion dcprcuiLin. Farther, at high doses these antibiotics 
can cauw: renal failure and may be better uvoaded in 
patients with pre-existing renal failure, 

* Barbiturates given to control epilepsy should he main¬ 
tained pcri-operativcly. TheonNteidly, enrym* inductuin 
ray increase anueslhctic requirement, ihnugh dcnically 
this is rarsly seen. 

■ CiirdkM. , * 5 cii |;Lr iherapy indudLiig the use of ACE inhibi- 
lon l bcLfr-btocfcm, and caklum channel blockers is also 
bc*ti maintained.. How irvcf. caution should be applied 
when achnimsEenug anaesthetic agents and premeilicanh 
that decrease blood pressure li.e. many drug*! und iiMcn- 
iinn to nLaintenance of cardiovascular function durinj? 
anaesthesia is particularly important. Digoxin therapy 


may induce ]^lJa>^1pcT;l.LlVL , arrhythmias, lh 4 iugh if 
cardiova.scuLiJ Siii-clmn is slabk Lt is bevl cunlinued. 

* C orticLislcroids aduiinUlered lIiuhiiluIIx prior 1c? anaeS- 
lllCvia may iriltihat I lie nonnu.1 Stress resp4.inse It? surgery 
and pa rtnICral siippleulenLatiorfe should he considered. 

* Nirui-sieroidal smti-influnimaiory drugs musL be used with 
caution in the peri-operative period because of their 
effects on renal autoregulation. In general these are best 
reserved for post-operative therapy. 


Any 'emergency' case 

"There are cares w here surgical delay is unweeptahk- 

* ibnr4iL~ie xiwuriil •.hiniiLUc. 

■ Airway cita-iliULimn. 

* L. : riL“x?iLtroll:ible hiiemorrhage. 

* OhsleLrie emeJUdiL'ic? in which ikruclatLs ure .1 1 risk. 

Ju cnwrgjcfiLiiH. preparations mny be limited to catbetonsing 
a vda, admtnLsterLng fluids and enriching inspired breath 
with oxveen. 

■ BVfl 


Final details 

Itefonc 4idmiLCirag rwirmral animuls for Vurgtiry, nwnurs Ttlusl: 

* He ii'.lnmied Lit 11jf risks uibd possible outLL'ranes. 

* Base signed an aiiaesLheiie eouseut form. 

* Be usked to withhold food the night before (water can be 

8§venl. 

A full slomach reduces lung volume, limits breathing And 
predispoE-es to v^matirag: Ibi^ may resull in filial aspiration 
pneumonki If an u nimal svhedulcd for surgery has reteivtd 
a large meal prvmrpcntive^ lh e best nptmn is t<> dtetay 
surgery lO allow ;ii Ill| 11 : 1 1'C umplying oE I he sCcraOaeh {i .£. at 
kavl b lu?urs|. 


HEY POINTS 

* Clinical examinaton includes atlerjlion fco patient 
history, physical examination fimSnflS and results 
□I further tests. 

* Carelui patient dvdiuatofi ictenWlftS particular rjsfcs 

inducing tardsoyascular and respireiory 

compromise, CBS depr-essiQn, reduced liver and 
refuel function and metabolic imbalances. 

* Higher-risk patients require more pre-operative 
preperalicn. 

* Adequate preparation avoids unnecessary 
anaesthetic com plications. 
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Pfi&notftiazines - acepromazine 

E^uribalhifr.iiu/t arc uiil^guuifcK ll! -LL'nlTiil dopirmmv nswsp- 
Lur>_ I Itiry u.r£ usi: lI riHjLnic'ly In prcin^i^LlV jniriLiik prior 
Ll» LiBUL'^LhLM^. AcL-prcMrta/irli: (At K, VtriCiOT') lliL' intwC 
curtfciliuilk usud. pliiriuiLhin^iiic in Lhfc IJk. i.s av;iiLahlu 
l uf sifeiiiil I aftittlak uh Lh _ mg in I Oplumoi!,, ujuI ii udinmis- 
tCKd u.L duty's l'i" CI.OI ti.US lllg kg irtiy;UhiLiL~ii.liirly ur mlni- 

ramudy. Ii rem-jins, a pupuLr and ustful drug dfspite 
important huta-cffecu. At normal dam the diug i* safe 
mid products mckkrdie sedation. IncK&sing the due 

a tort l* Lhi a hCuCcd d i' sC - r Li hi g l 1 d^xis ibu[ iOlc'cllsC llbc dcgrui: 

a\~ sedation hue extends ibe duration of action mad 
increass ihtf severity of adverse reactions. The addition 

m 

of an opioid potentiates -scdalion ii.e. ncurokpUiialfieatfl^ 
see below) and can Nr more effective with less skk-dkets 
ihiin 4i n increased d mv 


PHENOTHiAZmS 

Advantages 

* Synaffltetre improve sedative ejects of 

OpiO»d£. 

* Aniiai^iyliwiic- exort artliarfhyihniic aclMfy. 

* Amiofnetio: onset rt>e emetic ftfects of ^ome 

opioids, 

* Spasmolytic: reduce discomfort when 'colic' 
results from gastrointestinal spasm. 

* Antihistamine: uselul with some hslamine- 
roleasing opioids. 

Disadvantages 

* HlypoLonsion:: this results 1rom vascular smooth 
mu&dte roiaxatiotv Problems occur whe^ high 
doses ate used or when normal doses are 

used to hypotensive or htfpo</olfi«nie aramais- 
Acute dMompensaton aAd hypotension may 
result. 

* Syncope-: some bnafid-llintt of Bokoes collapsa 
after low doses 

* UnprflpdtolflMttyt aggressive dog a are often 
resistant. 

* Lo^g-actvng: dose-dependont duration of action; 
clinical sedation lasts 4-6 hours. 

* Si an onset: peak eliect does not occur for 
10^20 minules alter IV and For 30 minutes after 
IM administration. 

* Mo analgesia. 

* Hypothermia: cutaneous vasocMtalalion and 
thermoregulatory depression causa hMt 
loss. 

* Poor muscle rsttucslion: no relaxant ellects 

but reduces hypertonicity wsih ketamine. 

* Pemie prolapse may b# seen in horses. 

* Reduces threshold to seizures in epilepsies. 


ButyrOpftsrtorteS 

Thvvi behavelike phcrolharines though produce unpredkl- 
aH* mufti HypolHifikin can to* ,i concern mi higher dou 
and they should. lx- avoided in hypcvobetnic packnE*. There 
nn hntyrfiphtnortfrs with market aulhariarian Tar sole 

list: m smnIL ;nurn;ds. : huE 11 ii;i riisnni; 4 11 ypnrurm. Janssen) iind 
dr^Kpundiikl sire ;i e . aduhlu tnmhi rwH '.villi opioids 


Neuroleptanalgesia 

Pfciijills. 1 L1 1 LutiL"y. iiiul hulyrophiriuinus cnriihilwd willi upiuicL 
create u iKurulcpLui.iiil^usiL' Caxmfeiflalann. I he 1 vt* com pi *- 

Mate jre iynetgiatic; lo^tr doses oi each arc awdsd. which 
lowers llic incidence 41 nd «™ity of sidc-clkcLs. 
t/ommennall)' available mixtures jrc convenient hul cffbcU 
Can hf fub-opliim \: 

■ Hypnonn (fentunyl 0,315 mji. fluanivw 10 my mil, 

■ %m4iH AnimflJ Imm^hilon ictorpJiine 74 mji. merhcMri- 

ItfiepTOHTie IH iJij ml), 

N^urolL'pl^inislj^bes miiy hv 'Ii^m' ni| lI c'z i;h>*<-L ioid 

drugs are mLiLhliud Co- suil ihe indaMLln^l C-K- 4>Cepro a 
Ktrazlne and hypwc , ni>rphinc This form ol'7i»eiriro|ifpi^niilgv5?ia 
i > incite L\>mTtum.ly likl'lI in pnicLict; iind irjn pr^Mdu ci^nsis- 
EltjLI li ild l:5Tl:-l;*.j"* m-xIhIkmi. 


NEUROLEPTANALGESIA 

Advantages 

* Lower incidence ol side-ef^eqtg. 

* lincreased degree of sedation. 

* Increased predictability 

* Stable cardiopuSmonary pedomf^anco. 
Disadvaniages 

* Animate remain aenaitrve i.o, and are aroused by 

certain atfimufi (e.g. noise). 

* Only opioid antagonism is passible. The 
neuroleptic is not antagonised and is the longer- 
acting compon&frl. 

* Behavioural changes are alleged to have occurred 
ahe* neuioteptane^esia in dogs. 


A ip ha-2-a dean ocep f or agonists 

Atphi'2 u-drc-nLio-^inr hEiinuluCLr pngufiCLicmnl 

ulpliLL-2 nuptcH wilhin iJlc L NS. inhibiling rdea«of nor- 
adreiaaliiK:, resudliDg in >cdjtion. They urc polc-Jii sedalivrt 
(]ijM provide analgesia, nuixk relawilion 4ind nnsiolyqs. 
However, they a me sifnifiaint cardiopulmonary dt^prex- 

m■:'■!& and shiiuW h : 1 II^I vvilh CJUlicJn in dchikLiUed put iciiLk. 
Illiey hnvif np^liIk iinUigum^K, su ihCLr t'llfifEA L“jn he ru'jdi|ty 

rewm«L 
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Xyiazifte (0 15- 2 mg kg: Rompun. Ebiycr) and rrtedewtfni- 
Jgiil! (5 -40 jijj kg (dog), 20-80 jig kji teal); Pcwniliir, Mii/uri 
are aIp|ia-2 -a d i c i uk cpi or agonists with nurktfi iiuthuriwi- 
linn in epnipaifkicHi animala. Mcdetmuidrnc is ram pnieni, 
mart jpeciftc in the ulpha-2 ncepior and loafer ucliaf than 
iLyljyjnu- The lower md of itie daw range for hiuh drugs ici 
both ipscics is to be recommended ;l ■■ ciirLlinpulmnnjry 
depression is dow-depeodeiiL.. irtiereating with increasing 
dose. Where heavier Hdativn is required the addition of 
din opioid leg;, bul 0 rpbuiol|i iocre&us scdt&tiofi william 
increasing caidHputiMifiury depression. 

Alipameiok (Anlwedan, Pfraer| is. an ;ilpJia-2 antagofiiLl 
and is used to antagonise the cffwi of maditomidine in 
companion u nimals: Ihe anlagwuM cta= is ihs «jwj£ vaHume 
us agonist injected in dogs- and half she volume in cuts (Sfr 

ICHTi |iji kg, imj. Ik use i> dninhli: because the prolonged 
effect nf medcwnnidiae petdisposes recipients lo hypother¬ 
mia. Ityfwstalk lung congestion and prolonged recovery- 
After painful pnuedura, anUigonism may cxpne the 
animal, acutely, to discomfort and appropriate unalgcriu 

musi he idmiuHiffed. 


ALPHA-2-ADRENOCEPTOR AGONISTS 
Advantages 



Profound dose-dependant getiatran. 

Dunaltoa of aci»on is also dose-dependent 
Waited drughsparinj effect: doses ol induction and 
maJrdenanci agenls are considerably reduced. A 
greater lag time elapses before ©Fleets of induction 
agents are seen. Circulation time is prolonged. 


accelefabng Ihe uptake of volatile amaesLNLffiCS. 


■ Muscle relajcatjon: relaxant effects- offset muscle 
ngidity seen with ketamine. 

■ Visceral analgesia. 

■ Specific reversal agent. 


Disadvantages 

* Cardiovascular depressions dose-depe-nderii and 
profound cardiovascular ttflecte occur; 
hypertension then hypotension, reduced cardiac 
output and bradycardia. Anticholinergic 
pretrealmenl. which counteracts bradycardia is 
controversial; through heart rate is restored, 
syvtWflfc vascular resistance remains elevaled 
resulting in increased myocardial work. In dogs, 
xylazine sensitises the myocardium to adrenaline- 
induced arrhythmias during halothanc 

anaesthesia. 

* Respiratory depression; breaihmg is periodic wiiti 
apnoete pauses and mucous membranes torn 
grey. Muscle relaxation oF redundant 
oropharyngeal tissue in braclrycaphalics may- 
cause respiratory obstnjciicn. 

* Emesis: vomiting occufs in dogs and cals after 
xylazine and., io a lesser e»lem. alter medelomidme. 

* Diuresis: ADH inhibition and insulin suppression, 
contribute to this effect 


* Gut motility: this is reduced end barium meal 
interpretation may be conluscd. 

* Thermoregulation: thfifflioreguliflSon Is impaired, 
generally resulting in hypothermia. 

■ Personal risk: The data sheet instructs that gloves 
should be worn whan handling medelomidine. 


Benzodiazepines 

Etenzodi-izqpines poififlliate Utt inhibitory activity of ihc 
neurotranEmitter jpntitiw artlwtotoltytte add (Oa&Al 
They produce ansiulyws, nmsdi: nrhisiaimn, Hcdaiion., hyp¬ 
nosis. iind urmewj and Iuivl p^w^rful dniKOfLYlllsant 
cfFctl* Ptiradcraiculiy, iiUrdven(Mi* diazepam can CU.USC 

marled sLimulalitni in iiofL-dchiliL&tccI dogs- Diazepam as 
ik wiiier-insoluNc formulation i Vjlium. Rodie) canoes 
pum '.ml injection and tiu r oral»phfcbftis. JL is-iiH&o available 
as ;l w;ULT-M>lublL 4 emulsion (Diazmuls. Dumn] vhk'h is 
iKMipaiulul on iiiiL'Liiun Mida/otam iHypnovcL Roche} is 
watef-solwblc: and also docs not ousc dic-sc problems. It is 
shorKacung; is approximately twice as- potent and is more 
efblivc after fentnmuKular injection than diazepam Dows 
of -O.H'ki inu ku of both drugs arc routinely used. 


Humarenif 


Kluinazc-JiiL is a hen/txfi-iiKc-pine antagonist used So treat 
overdnsage in pcopk and acockralc recovery in oulpnlitril 
^iuesIIou In animuh «lhe emt often pndiidai it?- 


BENZODIAZEPINES 

Advantages 

■ Sedation: good sedation can be achieved in the 
debilitated palient. 

■ Safely, the dr^gs have high therapeutic indices 
and minimal cardiopulmonary affects. 

* Dnjg-sptiring eftacl- they prolong and enhance 

ottecls oi other araHlhattes. Anaesthetic doses 
are lowered and predicted excHemsnt (e 0 l 
flsmvery alter methoheKiSone} is prevented. 

* Muscle relaxation: diazepam or midazolam are 
used with keLam^ne in cats to provide heavy 
sMabon and eliminate axeiial^h i, <s>nviJi&»ons end 

associated maiRCle lYypertonlcrty ot ketamine 
administration. 

* Appetite stimulant in cats, 


Disadvantages 

* Unprodictiiblo: in healthy animals. 
Oenzodiazepinos o«ten stJoiularte rathe* than 
depress but beoome Increasingly eliective as the 


animal's health slatus LW&r*orates, 

* Formulation, diazepam causes pain on infection 
and thrombophlebitis. 
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* Hypothalamic res^n«s lake several forms. The 
hypLicSiLdL;nriu-. iisiri^LLs caLeehu-Jaimne release from the 
adnmiiJ medulla and amt endings of she &>fiipuGheLie 
nervous syrtra. Thi fitnher inereuGB bean rate and 
blood pressure. Less obviously, the hypothalamus. 
ixttlK releasing lectors whicti cause the pdiudlaiy 
gland to release "stress' hormones such as udrenocortko- 
tropic hormone (ACTH)l Other pituitary hormones like 
thyroid stimulating, hoimone (TSH). antidiuretic hor¬ 
mone (ADH) and prolactin <PR L.l are ulso released 

■ Cortical responses are the rao-sl cnnpfc^; they indude 
activity like vocalisation and voluntary aels such as 
attempting to teape or to bite at (he noxious tfimiuluv. 

Analgesics 

Analgesics inleinipt the ascending pain pathway at vinous 
hwb fFig- 23.3) and suppress the sensation of para. Some, 
like the opioids,, ad ul several poiiils along this path. 
Blocking pain at u number of sites with the use of more 

ihiin one type ol ;ii!iL3Sjfir>54: Can pnxlueir mure e11bjLi *. c 
analjpni'i; Ihiv is Itinnisl! "halaneud Several drug 

groups suppress pain.. The so include: 

* Alpha-2 adrenoceptor agonists. 

* BcnzodiizcpiiKL 

* General anaesthetics. 

* GJucoCoitwoub, 

* Local aUHlltrtbi 

* Kop-itenjuLiJ anli-inflawiruMOtry drugs (NSAIEJsi. 

* t Ipatiids. 

Peripheral nerve endings 

Glueocorlieoids and NSAlDs reduce the production of 
pain-sensitising chemicals released from damaged tissues 



Pin Or needle 


'AfiaesIhelicsV' 

fj 


Opioids 

NMDA ayunists 
«s2 agonteH; 


Opioids 
Local anactslhfihf. 


Local 

anuHhHit 


staioid 

NSAIDs 


Local 

□nacs-.he-lic 


B-ip- 13-3 Pi'll jl;Hl I|*A py-, :jrtcl M4l|i£»ta. 


that simulate acne endings. Topical local anaesthetics 
block neive endings. 


Peripheral nerves 

Local iti^i ralliedcs block nerve impulses in peripheral 

nerves Local anaetlbrauh is frequently neglected as a 

method of pain relief but can produce very effective amul- 

graia. Local annesl belies are discussed later. 

Spinal cord 

L-jr'i lx: mi p pressed in thu cord hy Lhe exlnidurul injL'L* 

Lion of several drug types: 

* Local anaesthetics block all nerve! fibre types producing 
anaesthesia. analgesia and muscle retaxatton. 

■ Opioids diminish sensitivity so pain hut do not cbniinate 
all sensulion. proprioception. or muscle function. Animals 
are therefore free from pain bul can walk. 

* BenwidUizepinos. A-nwthyl-iHispcirtale INMDA} recep¬ 
tor antagonists and alphas agonists have analgesic effects 
;ll she spinal level although they are less frequently used. 

* C "nnahiriMi i iliti-n of drugs that are compatible m vitro may 
be injected in Order tu capitalise on desirable properties 
of each, eg- lignociiine or bupivacube with morphi ne. 



Opukh alpha-2-adrenoceptor agonists and general anaes¬ 
thetics cause analgesia through etTeecs on ilk: bpain. 
Consciousness need not be lost for analgesia tu be present. 


Adm ini LSI ration of analgesic drugs prior Lu Li^ue iTuunui 
is suggested to reduce podt-erpEnliw analgesic require¬ 
ments. This concept is called pre-emptive analgesia and, 
although work in the human literature remains equivocal 
(Richmond et al, P IW; Woolf and Chong, IW), ihe gen- 
era! «n$tnsus In that jmsdgesia given prior to surgery com¬ 
bined with adequate pLisL-upirr.iLi vtr pfljn relief js the nUHt 

e Hoc live. Foi example. prciEied-jealion wiib Lh^ opjevid 
buprenorphine and NSAID carprofen, followed by u k*&\ 
block prior to surgery and cominued with regular dicing of 
an opioid poat-operati.vely, will provide cxocEIlili analgesia 
and encourage a rapid recovery. 


Opioid analgesics 

Opioids are often induced in prernediciilion.: 

* Tu retime pie opera live pain and therefore JTlvety. 

4 To contribute to delation. 

4 To provide analgesia during inamtenanee and on recov¬ 
ery. 

While the properties of individual opioid* differ, ihere are 
common, advantages and disadvantage*. 


Copy righted m atari al 







69S Anaesthesia and analgesia 


OPtOtDS 

AdwartBQH 

■ Profound, drug and dose-dependent anatgesm. 

* Benign cardiovascular effects: with some 
exceptions, opioids stow heart rale, in high doses. 
bfadycardia and bradyarrhythmiaE may occur. 
Cara ac output is usually maintained. 

* AFiaestihete-sparing effect: opioids reduce dose 
requinemepls el induction and ma i ntenance 

fflegenbsJi^Er^ 

■ Sedation: some opioids produce sedation. 

* Positive ventilatory effects: by reducing chostwall 
pain after thonacowny or trauma, opioids impro’/o 
ventilation. This frequently offsets any respiratory 

d£pr£33*On soon. 

Dsadvantages 

* Dyspnoria: in pain-iree animats. opioids may 
Btamrfate rather than sedate and causa excitation 
on ovordosage (particularly cals). At normal 
analgesic doses, opioids «ln pan-free animate do 
non cause marked stimulation. Stimulation is SteO 
unliikeVy when neuroteptcs are given concurmntiy, 

* Respiratory depression: this is a greater problem 
in primates than compamtonanimaJs^ though some 
respralory depnessic^ can tie- S€*n, imra- 
operative affemand and ioniamyl often depress 
bathing mandating ventilatory* support. 

* Anlilusstv* effects; opioids suppress ihe coughing 
retie* which may be useful in animals requiring 
analgesia and prolonged intubalion. However, 
accumulated bronchial secretion may impair 
respiration., 

* Gaslrodrteslinal effects: soma opioids <G.g. 
morphine) cause vomiting in dogs. Opioids can 
induce Donst-pation with prolonged use, With ff>® 
exception of pethidine, opioids cause hcmiKl 

pressure in the biliary tree; lh«y should be Msed 

with caution in pane real il is and obstructive 
jaundice. 

* Urinary retention: opioids cause urnary retention, 
which may be erf significance in cases of pre¬ 
existing bladder dysfunction 


mdivtduat properties 

OpteJdd bnw sli^hiJv tliffcrcni properties (Table 23 . 3 ) and 
iticir use in any situation is governed by several factors. 

Potency Although drugs vary in analgesic potency p 
Ibis is ol' litllc rekvamec as * weaker' opioids like pethidine 
arc given .;ii jrreiiter dotm. The quality ofuruilgcfda is more 
impiirLiinL, Piipc apnnirflH (murphim;-, Ivnlanyl i •-li< _ «iikl he 

dtOstrt if severe pain h fniUCipu-tcd- 

Pharmacodynamic affect The anifuJ «rvo us, 

aulonumic, LiLndichpuIrniiraidry :imd L'.asLminIcsIinLil elfcLrls 
ol individual drugs may render lliirin useful or Juijuidmc-i- 
iLlidLT different drcuoulanesi. 

Pharmacokinetic factor's Onset lime. duration of 
action and dinwnalwn Ntiway^ may hi; unpnrmnr tondd- 
enilionF in ehm.winj£ ipwnlk opwwte 

Others PersoncI prcterifTicc, OM and cortlrollcd drug 

ftlNlllI m\i\ atso mfluctiftV ehi/iiec. 

Drug legislation 

Because nl Iticir ahiLsc ptiiinhLiul, mitat opioids arc cuiltrolkd 

drugs (CD), i.e. tbeir use is conliolJed by the Mbuu of 

Drugs Act am 

Controlled drugs jk: 'scheduled' uccording to itie decree 
ol‘control applied to their me. Schedule 1 figenlt (t g. LSD) 
an ^lonsKnlly control led but unused in vCttriniiry practice. 
Sc tied ii k 2 drugs like mm-phine. eLurphtm.’ t Imnuihikyn), 
Icnlimyl, ;illVnl;im3 ;ind peltiidine aiu rcguhilixl in LurriLi of: 

* Special pmseripiiini nsjulrtfMflU 

* Ryqimiliuu req iiirensenis. 

* fteetttd keCpUlg: LicqiUsiioun acid prescription tiSUsL be 

recorded in a controlled drags regimer (CD R). 

* Safe custody. Schedule 2 dnp must be kept in i locked 
reeepiacle. 

* Destruction of expired Ftocka 

Schedule 3 drugs include? pcnla/rn'ini: uud hupi enurptii ik. 

Ihese are subjeLi tu prescription and raquisiiion require- 
JflirnLs hut [f m it".liLBiLM i b - Jli CIOL tin VC lO be recorded in the 

i DR. IN iih the exception of briprcnorphiiie. Lhey do not 
have lo be kept in a Locked receptuele. 


Table 23.3 Comparison of selected failures Of opioid anolg^SCS 

Dfug 

comrettedT 

PolBficv 

bliicacy 

Duration 

{hours) 

Mnrphiro 

¥h ilSehtHdute 

1 

MM 

3-4 

Pert MSr» 

¥w i;Schfic*Jta 2) 

0.1 

t+t- 

1-2 

PnpuvcrelLn 

Yes iSSehedute 2 ) 

05 

++4-4 

3-4 

M^lhatione 

Yes (Schodulo- 2) 

1 


3-* 

IhJtorphai 1 ^ 

No 

1 

+ + 

3-4 

RLfirnrarptunc 

Y«tSdWdute3( 

30 

+++ 

6-8 
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Pure agonists (mu-agonists) 

Opioids band to specific opioid rcccplon; im (lie CNS Eo 
produce afulgeua, Mu receptor aponifls bind lo mu rtotp- 
tors to Hfccrl I bea r analgcsk effects. This group of inakp^ki 
is excellent foe Lrealing modente to severe pain « tbcir 
■Oden is dose-dependent iviLh higher dc*s w repeated 
doses increasing ihe analgesic effect. 

* Morphine: dost! CM 9 5 mu kg mlrumuhcularly Cdug). 

fl.3 fl.2 mg. kg (calk li n (he sold standard w^hk. 

prodlieinf some sedanon ;md lasting approximately 4 
hour* llowcr, it L-jji cauae vomiting and cemsJhpacion. 
Lind -ill higher diises nuirpbi ftt curl ail*? excitement in 
eats, When given i iil ravenously ii causes some histamine 

rtfeue 

* McLhadnuc: do* lis for morphine, It is said to produce 
kis vomiting, sedation, e\ci lenient ar>d histamine release 
coinp^ued io morphine and mn hence be given hitra- 
vnumdy. 

■ Papuvereliim; dtrae n .2 l.Q mg kg inimnusrolAffr- It is 
associated wiltl less vomiting than morphine and 
freater energy with Ewepromazime, producing greater 
sedation. 

■ Pethidine" doflC I 5 ms kg iiLlrjmuscutarly. It rarely 
Cillisus vnmiling, nr exciBeincnl in cals* aud ur'iLquuly is 
spasmolytic on I he intestines. Jl luii he used in cases ol 
p&WFealilfr and bn 1 1 ; i ry iihsLeuctUm. It cabsev hLslatlliibe 
TL'Ica-u if given iiilrummously, leading to significant liypo- 
Ltrtisioil. 


Partial agonists/mixdd agontst-antegonisls 

These agents are weak agonists at the mu receplct (pulial 
agonists) or anAagcnists til ihe mu receptor urtd agonists at 
kappa opioid receptors (mixed agonist anflafOntL). giving 
analgesia of moderate efficacy though variable Wfisblnicy. 

They have a hell shaped dusc response curve it leaning that 

at higher doses Im aruleesin may reau.ll. Tins is of signifi- 
cuiicc if ihc animal is in severe pain as further doses of these 
drugs may not adequately treat the pain. As- u group they 
arc best reserved for procedures anticipated to- result in mild 
to moderate pain only, 

* Buprenorphine: dose 6 10 gf kg llM. fV), El is u paitiaJ 

ayuiiisl and has a relatively vlnw unscL uf aeliun f-45 
mine lest hut has a relatively long duraliun of action 
it H hours), light mu receptor binding underlie the 
duration of actum and also makes subsequent pUi'e 
agonists land vice versa| less effective, this is a useful 
agent for procedures producing mild lo moderate pain. 

* BufjorptuikoL dose CM =0.5 trig kg (eats lower end of 
range). It is a mixed agonic antagonist and analgesia is 
of an inconsistent nature though bettor for visceral than 
fonialk p-iiin It biis iinlituwanE properties and preside?! 
good sedutwin when cnmhined with u sedative. 


Antagonists 

Opioid aiUaeiHLisLs may be Iveiielieial Lu reverw: whIiC a.ipevLs 
of Lipioid activity. Iil vutetiika/y inedidnfi, naloxone is oeea- 
lannally u>ed Eu reverse sedation aald respiratory depression. 
Ihuueli analgesia is alvi reversed. Partial agonists such US 
huprenorphine ear he used El> reverse the fe litany I COfH- 
pucieiU of Elvpiionn (Janssen Animal Health) Eu speed 

rues?very wiihout compromising analgesia. 


Non-steroidal an li- in femma to ry drugs 
(NSAlOs) 

NSAIDi act peripherally as a group inhibiting cyclo- 
oxygeoflse and hence reducing the level of proeiiijtjhnndinE 
in the lixhtwF.. This reduction in. pnnlaglandlns reduces 
iniiiirmmdion around the injured i issue. Direct Himlgcsia is 
;dsn Mini hi uecur ihnugh iLs mechanism tv unekear. 
Prc ^piTiilive adnliuisLratu^n tyf Mime of lltc newer agents 
feacproferi and iiickutcam I praur Eu I issue CtuuiIlu cu iL 
roduec Elssul* inllaiaurlaEion n ityre effectively (a.e. pre^ernplive 
analgesia). 

Itcjwevei. due Lu pmiCaglandin iiiliitfuLion.. eerEain sitlc- 
effects can occur: 

* iroittk irriiatmi. manifest as vomiting, diarrhoea and 
gastric haemorrhage. Pr^taglandins inliiblc gastric acid 
accretion, sEinialatc mucus production, maintain blood 
flow to 1 lie gasirie mucosa and are involved in mucOSsiB 
repair. Hence reduction in prosliigLandins on compro¬ 
mise the guslrk mueosn leading to ukeralion. 

* Aevi^i/ tompromisr. progtaghnuliro modulate renal 
bumodynunkf and \m uwoUvcd in avitore^uluLion of 
blood flow lo the kidneys- Tfcy are ctpccully imporhim 
in states of deereiised renal perfiiHWi, e.g, hypatcniioai 
duiid| aaoeftberia, and under soth drcumsifliiccs. 
NS A IDs iidmmsMratron can lead Eo renal insulliciency. 

As a einup ihey are rw>L reenmmended pre»npirraLively. 

* BUmd JyA'rajENxr lTi'JiJ frfofi'ftf dyTjuHclktif‘ I li ruiiihosarie, 
.uid provlaglaildills ere involved ill ialdueliLin uf aggrega¬ 
tion of placekts. Thus NSAlDs prolong hkeding time. 

NSAIDfl used in veterinary practice include: 

* Aspirin: dose 10 20 m.g kg (dog), JO rag kg (caf) per 
os, The duration of action Is 12-24 hours (longer in 
the ejt). Inhibition of philelet 4i^greguiion % pstric irricu,- 
liun, apListK.- anaemia and hcpatPskily are tffUlble sids- 
dlkcLs. 

* F^ruL-cLiiikd: diK-te 2 5 .111 mg ke |dug). Nul sale in caK. 
The Llaratiim uf action is 4 5 lumrs, It mhihils C -V5 
cydcMixygcrlaM: and is a kci cllective aiuilgccie lhan 
aspirin. 

* Pheny lh-iilazone: dose [f> mg kg (dog). Duration of action 
is 6=12 hours. Il prodiKes moderate gasLrie irritation and 
sodium and water retention, so caution in renal and 
cb rdiitc di-veasc, 
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* I l',ini\in; dose I mg kg ulog? Crafts L mg kg, not Diceik^si;i. 
ft has \l 44icur half-life but is found In tissue ex.uda.lc for 
up to 24 hours. Il is u good analgesic and antiendofctme 
dmg. CJuMroirUeMinal toxicity and renal papillary necro- 
sls have heei* recorded 

* K eioprofcn: dnse nt | 2 mg. kg ll is. a potent cyclo- 
uxygertujhe iohihiLnr and provide f£k>d analgesia. 

* folfLniiainLe add: dsssif 4 irtg kg; thy hlllf-lilt is 6 5 
hours. Til ou it I* prim ding j$wd analgMsia it is assiKniUed 
wilJk grealtr udir-iilYH.-Li thara snme of Ihe ‘newer’ 

ftSAtDi. 

* CjtfpnillriL: dust* 2 4 rag kg (3*2. IV P ]*C)J. TThedural-icni of 
;ivLnm is 12—24 hours. C iurprol&nt produce poor jnhiibi- 
[Lon of cy d i> oxygen a. w.*, Lhus is proVUigLaiidiii sparing. 
LlS3S nrnsJ LdS-iL-iev and gastric irritation are rtfprtrCLil, 
but it has greater ami-anftenfmiurofy potency than 
phenylbutazone. Jl is fcconimendcd for adniic-nsirucinn 
pre-operativdy prior to tissue uauma. 

■ Mefosicam: dose 0.2 mg kg rSO and is licensed, for 
pre-operative ud ministration in the dog. It provides 
good analgesia 418 24 hours after a single dose?, and 
hiis- been used lor some Lime lor chronic pain therapy. 


Other agents used for analgesia 

Alph^-2 iuj rmpraptor -ignmsi * provide gtirttd uruils^ia sspe- 
Lially tor vimcsmi I pain bill, llsav.' LKiCinns arc nrverwsl if an 
arilapuriiVI. ih suhMM_jEnrjiil.lv admivmlifnfd I’tr.g. ;ilipoun^n>|^| 

They £aiii he admimsLcn&d epadufally and have btten used *n 

etKii iSninuC&uri with local aiL.i&tflii'liLx and opioids by I his 

route. 

[n hnlaLion ana^tilieLk^, inizhkhnp nfitrl hoftyllurd rig and 

nitrous oxide. provide analgesia ijsce later?. 

Dissociative anaesIheLios 4e,g ketamine) provide good 
analgesia For somatic pain At sjsibanaesthelic doses they 
van be used to reduce “wind-up' and hvpeTsensilis^ilion of 
the i:m lo painful stimuli ■ 

The role of ben^cdigizepiii^as analgesia is conUoversiaL 

though they have been found tn provide analgesia in man 
whun .alranni vicruLl >pmully and trpidiirally. 


KEY POINTS 

* Analgeaa reduces pwit-operative mortHdily and 
■speeds recovery. 

« NSAIDs, Local analgesics and opioids are 
particularly useful. 

■ Balanced analgesia involves the concurrent 
adrrinislralion of me™ than one type of analgesic 
to mcrifca&e effective analgesia without increasing 
side-ell ects. 

■ Pre-emptive analgesia, administering me 
analgesic prior to surgical trauma, can produce 
better analgesia on recovery. 

* Good nursing and supportive therapy are 
essential for effective analgesia, 


Local anaesthesia 

I otid anaesthet^s produce reversible block of nerve impulse 

conduction. t?W includr 

* SupeTf ivui I HirfttJ: some minor pwradurra may be 
performed in i he consdoui iinimiil using IchulI anaes- 
tliifCKfc alune fu.g. skin infill ration for wait THnoviJ}. 
More invasive pnocedufijs may require rntwleniie Hdation 
te.g. intravertous regional anaesilhjsia fur ihl* ampuia- 
lion?. 

■ Adjiunei to surgical anusltauaj local techniques may be 
superimposed on light general aikaesthesja for major sur¬ 
gery. The local technique usually docs not affect eurdio- 
pulimoitairy function, making the combined technique 
useful tt* high-risk QuWS. Animals il» ifttwsr OOHH3DUI- 
JLtw rapidly raid, Li6ipnrUml.ly, l he surgical site remains 

pain-free. 

* Fadliiuie procedures: topical anajsiheLies faviliiate 
intiavcnous and Uiclhral L~jtiicleris.il iuii. ehdcil rich nil 
mcu.hulion and ophihulmio examiiLuiinn. 

■ DLflgvuMK local anaesthetics aie used lo assist lameness 
dl 4 gi»fl£ in horses. 

■ Vnri^frhythmics; kignocaiK is used to 1 redt certain types 
of C&rdlAC urrhythmisir 


Supportive therapy 


Good patient nu rsing is essential for post-operative comfort. 
Bandaging and support of injured arcus, eg- Robert .tones 
bandage, stabilises wounds and reduces pain on movement. 
Warmth, comtorl^bk bedding* an simply hbidder, food and 
wuler THisL-njpenitivelv and atlmLivc Lace cam sigflifiLuiltly 
ittLptrW piiiimi Vheli'iire. 


Praccienl nursing tip The pr&viswn qf c&mjorlahh' 

bandaging of the W4nmd (where appropriate), & worm err- 

rinoMamt w wAwA tv framrr mk plenty qf T'jf.r art- cenUwt 
lo gviftd jpouv retifj m&Timulx mtnvrm^ from .vurjprrr. 


LOCAL ANAESTHESIA 

Adlytthldgos 

■ Lower eouipnsent requiremoni. 

■ Techniques are inexpensive 

■ Excellent anaesthesia and muscle relaxatlcm, 

* Ccxssdpiisrwas is relained when used alone; there 
is no loss of protective reflexes. 

* There is little cardiopulmonary depression; 
techniques ere relatively sate in ill animate. 

* Soma techniques allow titratiom: the degree, 
duration and anatomic 'lave 1 -" of block can be 
varied. 
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iocs/ block 

DescnHELSdtLon is produced only ill or ncur She sile or appli- 

cflftidDi Applications 

■ Surface or topical!: anaesthdn: is applied i« sic in imicr-ms 
membranes lo give left ofc'sefiaatmn al Lht: «tu of applica¬ 
tion, t,% EM IS-A tMUl cun he applied lit (foe car margin 
in TiihhiK Lii allow pniit free catfitffjjrifiulioi of ihe 
auricular vein. 

* Inliuderrafl: artacMhulk iv injected inio Lhe skin. 10 form 
a riettfiui Lined tA-ltlsI. 

* InfllEraiiiwi: a primary injection of local anacslhctk 1 is 
nude at the surgical site, using: us smull u needle ns pos¬ 
sible (23-25 s.iv.g.). The next injection is made through 
Shis site and she process repealed uniil She surgical ii.ne* is 
'infiltrator wish local AiwwlhetiG Liberal indiUotkwi 
must be Avoided us overdosuge ts pmdtfk, especially in 
small animal* and birds IrnlmiR drugs like Ugnocalne 
and those containing vjiMOtulrtctani may inteffere 
with wound healing 

■ InlTir-vncvviiil: IcKhiI auesttwtici mjeeiCd into painful 

jLimtK and tpnotfiflj stoalhi lekeve pain hut she effects 

are nol Unhg-*L‘Liii£. 

Regional block 

Anacsiheiic is used to produce descfistLisutioni remote from 

She rise of Injection, 

* Perineural: this involves drug abjection lit pffMWnity to 
identifiable Dcme, \\s tsppnscd to nerve endings. Tlbc 
teefajuque TIA|inn?s LiuiwInLgjLr id lupiiglUptneal AiULOmy. 
hijL'Liii in is i nadir using Picnic nccdlch and syringes. For 
*sample,, Lhe miereoMiul iserves {behind each rib) lire ol'len 
hlcKiked with huffivacainc after thoracotomy, This 
relics e.i poflt-operaii.vechesl-wall pain. allowing adequate 
vemilaLion. 

* Intravenous regional nnaesthesigi (I VIKA I: ihis is used 

lor iucpcal procedure* on limb eMremines (e.g. digit 
removal). The limb is lir^a exsangirinatLd imug an 
Esmarch"* bandage., which is titttt lefi in place a* u 
toumiqucl. I-ckhiI anaesihjcLic (c.g. 2 S ml JignecaiLic 
wilhouE wJreit&liue) i* then ju-cvLed into any vein distul 
let die Lmifna^uei. $urgeiy may begin after 15 minutes, 

'\njii. r sihi?sLa pemsl> iiislU the tourniquet is removed. 

* Spinal and epidural block.: anaesthetic is injected wjihin 
■lie huny amflus of the spinal canal {sec below), 


Epfcfurai anaesthesia 

ill Shis nwih»:*l, drug is injected inLn iIlc spa.ec between die 
dura mater (lhe ihick hbruus outermost -covering of She 
spinal cord) and the periosteum lining lhe spinal canal 
Here, the drug Mock* the nerves as they leave lhe cord- A 
large spinal needle is un&J arid usually injection is made imo 
(he LT SI inLersfuiue. f'lie: technique is useful for pom relief 


and inwtfe relaxation daring pdvioliflih i^rliu^pa-edic pro¬ 
cedures in dogs, and less emniDLUily in eaLs. In current ptac- 
tree. Lhe todunique h UhUalfcy perfimted on heavily sedaled 
or anaesthetised animals Lignoeuine or bupivacaiiK! com- 
bciicd wilh ;ui opioid |c.g. pmcA'alivB^frcc morphine^ are 
commonly used. The main advantage or epidural opioids is 
proLongenJ und profound aTuiigcua, 


Sptnat anaesthesia 

[Ins technique is rarely lived, id ctinkal Veterinary alhaCSlll£- 
sia. It involve^ u niidline injection m the L5 Lb imerspaee 
or. ai a higher level, into ihe CSF-fiBod space below tbc 
arachnoid mater, lying below ihe dura. Lower doses pro¬ 
duce She same effccti of exlnidural injeclion buL Lhere is a 
slightly greater risk of overdosage. 


KEY POINTS 

* Local EF^egttia&iy can ba used on its own for 
-o&rtajn simple procedures. 

* As an adjund to gamnil ^rtaesmMla it can 
produce OKoaiiont anaigesia a reduce the general 
angasIheUc n&quiremenls and provide balanced 
enaeaihesia. 

* CcirrmDnly u&ad drugs include lignocaina. 
buprvacaine and mepivacaine. 

* Local blocks include surface deserialisation and 
defmal injection. 

* Ftegional blocks include 1 1TOA. spinal and epidural 
blocks 

_ • 


Injectable anaesthesia 

General LUlilCSlbc^lii. can be aiuliiwd .icul niiiinluincd wish 
inwclabl? ^inacsihL'iiL's. I lw niiTiiimn--I. iiLlt ;uid iiiLraYciiouv 

roui^s lire inutit often lived bus occaokioaLly,. partkulnrly in 
-minli siumitui-i. ihe iiurdpcikoflCdl joule muy be used. 
K«:l'C 9 ’i lIv. nkjicilfiftajfKC of aDiKfftlKiia vm she mlmvcimuE 
route has- nedved more interest. Total inlra™oiB »n;ws‘ 
tbeaia sTTVAl an provide ii good alftenunive to j;as«ius 
Liiiattihcsju. providing good tfi,fdinv;i^riilur snibiliiy wiifi- 
OUl Ibr polcntiai pulhilicm fitend* nl’ llw mh;il;ituiii ugchlh 
Pee later), whicfivver rouLc is Used, the provision of u 
pnLeni uirwiLY und a. supply of oxygen Are ahnys lo be 
r^;nir.nwnilL‘d l( the iciir.ivonou^ route is so be used Lhe 
pbiLcmcinL of uii inlfAvciwua cathelcr is to be recom- 
munderd, pariicuhfly for prolonged :ind com.plH.uLcd pru- 
ci^lum | Hag. 2.1.4). 
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INJECTABLE AMAgSTHETlCS 

Advantages 

* Oonwentent; simple 1 o inject. 

* Inexpensive - less equipoient needed. 

* Inlravenckas mjechon usually causes a rapid toss 
of consciousness. 

* No airway ntitaiwn. 

* No axplOsicirv'pollulion hazard - 

* Rapid recovery after a sirngfe dQM 

* Some drugs can be antagonized, 

* Endotracheal InUbtlton *s not always 
necessary, 

* Rapid deepening of anoczlhesio *s pwsflMa. 

* Reitplralwy lurKiiprc does nol influence drug 

behaviour. 

Disadv&ntagas 

■ Stressful restraint may be requ/red 

* Technical skill required for intravenous injection 
and catheterisation. 

* Myositis and pam may result Tram injection 

* Penvascular injection may cause irritation with 

certain drugs 

- Efforts may be sto- io ho versed; lor drugs 
wilhout antagonists recovery doporris cm 

MrdtolMCUlSjr, hepatic end rerm tuntflon, 

* Anaesthesia is readily deepened, but no I 
lightened. 

* Wide dose-range requirements 

* Sert-admiiniBlfalron is hazardous with some 
drugs. 

* Repealed doSOS rnuy cause drug accumulation 

and prolonged rwomry. 

■ Injectable drugs have vary^g akfMttwtS 

* Airway ptotectictfi end supply of oxygen arc often 
neglected. 


Pharmacology 

The hrvnn 1 ms ;i rich IiIikhI supply ;iiu3 p@gceVi:-«' a high l~c'hi- 
ivriln.itinn nl diim ilmrlh _ilkr IV iiljllLilui. When iiciiLical 
br.iip LiciwunifHiiuh i% ei<L>26ded, unttuisdoiLSiiCis ooLdrs. In 
lime, orga ns li^ss Vi dh per fused I hah llic hr;un t>uvh as ske¬ 
letal mitvf'lc) he yin U- lake up lIjlilj. Mlasnu Ifvds fall iiibd 
1 Itjs circa Lex -i JilfiisicMi ghidtcnE v. hich promuLCK hnncinciait 
ill i.lruL r |Voni hraan to pLisni.r. ruflftCfrlUHHU rcluriss wlhcn 

hi.LUL druy Icvct* kill below □ crilkuil fewd. rhedunnion of 
aciiuifi of hum modern injectublc aflonthclks depends oo 
"Fttlis[ribii.lu*rk' of drug from brain lo k*- - wdl-pcriuwil 
tissues: this depend* on fiictor* like cardiac uulpui and I be 
mass of Lissom aviuLtblc for redisirilmlion of drug. 

Most anucsUncticf ara mclaboliscd in Lhc liver h) cuirvcr- 
■lon I'rnni lipid In wmer-sqluhk inolecuk-i Th^e form-- ore 
more easily excreted in bile (tippearinfl later in Fudl'cs) or 
an nr Only very small ujnounts line rurctcd unduinjpd an 
bile nnd uiiar as lipid-wlubilc drug The ifuralion of iwtwn 
of drugs whvh are nipidly mtfUifolisttl by the Ifw fe jr. 
proppfot -inti melhnhenlone) depend* im □ ccwniyirmtwin 
nf rralistribuLiipa ;ind irlulaboli-um. 

l l rjL*liL"il nuniiug lip Ijrbr! all drwys; lfi £r h iif .jiij r.*i 
da ngm 4 ii*s nn'T fak c'.v. 


Baibiturntcs like thiopentone^ lartholrevitone msd pento¬ 
barbitone cause uneoasdoasness bus have poor analgesic 
properties. Muscle relasndnfi i^ usually iKkquate ducrinu 
anaesthesia. 


Thiopentone 

ThipprnloiK iv «ivii.iluhle .!>-j .aulpfauraw^ycllo^' ponder and 
rL'qutrt* TveifnsliiiJilurt with water, In wlulipn it m highly 

Ik:ilint: fpll ol Iil,H> ;iim 5 irnljml if pnjjgcleij p^rlviisciLhirly 
It is hiJlbly prolc'm HlhlriI and slip-wlV nKLabqlimJ III the 
lisCfj, relyiiiiLT prinljLnty Oh ridisliibuhcMi ;vw:iy Inim the 
hi iin foi recovery a ftei iiJuiimsir^tN-n. So Inti mm ■ if viiHcmh 

si re tig ths may tv made. A 3 11 >■ solutuMi crmiulas I i» or ILK^et 
iri| hi I CHI ail. A !!■'. soluiion, therefore, L«.mi;ncis IU mg ml 
and u 1 .5" .■ solution of ihuipeatome ooqlaias 2 > am dr ue ml. 
It is reconstituted by addiih{i I W int wuLcr to 2 5 » uf 
powder. 

ftiiopmtcine *s & useful anacMhetic Btpent for short-dura- 
iu;n pno«d«n:s nr I'nr miludion pnor in juinicnuncc- with 

iniikiljliiiEi iiU'.iil-- LVjsl's l!>I 10 ha* kir 1 5 nU;i■. l'iioi isk | ir*.‘ 

u-sl’J lul luVnaL'; prciiiedijeatii-ici Jiw:njm , -iit;il dns?:^ vhoukl h»j 

LiVuitfcd as iJiey pfulnhjj HCuV«ry Mild ijnnEributL' In J h.in.’- 

over 1 

Mild cardiovascular depression is seen* with hyp«.ricasinn. 
reduced cnrdioc output and tflchymrclia rcporled. Cardiac 
dy*rhythmins may be teen. Do&e-depenienl resparaton.' 
ilcprtrssjon Mn ErUmfenlly. 
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Ttadrug produces diMc-dcpcndtiit fcwbsDf uncoiHriotif- 
rwM altar intravenous injection. Good imikI? relaxatiaD h 
nfiiML. Bags require 4-6 mg kg (ralravnoiisly), ■«* hil-M c-iil s 
nrquif-c higher doen (6=8 mg kg. inTtravenoudy) fw umc^ 
theda. The drug is nl&o Id lifer-wting in ihess species, with 
induction doses losiing up to 20 minutes. Being rapidly 
metabolised it is u. useful! agent lor toial inlnmmBE juwigs- 
tbsaia [TIVA)i Maintenance of amiallKaia can be achieved 
by infusing it uL rites of 0,3 0,5 mj, kg/miault 
Cardiovascnilar a, ad rapiraUiry depression are compar¬ 
able to Ihoie fflf iWnpetlEftne bui are gjfitienally of longer 
clur-ii I ic^TI. (X\-i-aon;i ih . Iwi idling and •p'.Ml.LiiU.uu:-, n&usdir 
aclii'ily occurs with propnlYi! avKsuNthcsM intd csdkd ft'CW- 

cries haw been described. 

Ptepofol has some advtii^ Liver EhiopemoneL 

* Recovery is rapid! and free from hangover when a single 
dose is given. This makes it useful in sight-hounds. 

* Non-eumillative, maintenance o!f anaesthesia with top-up 
injections or by infusion results in less nsk of prolonged 
recoveries. 

* Non-irritaral when pcfimcularly admintFtcred. 


Combinations and ne u roiepfamfgesia 

Minor surgical pmucJ tire* may he pet formed using neuro- 
!l pi «i 11 si IjbHfsiLL. htni^odta.itpiih: kciumi ne and alpha-2-agonisi 

Ll'IuiIIiiic t \‘ ll \ ULU ^. 


Ketamine mixtures 

Several drugs are used with ke turn mu m reduce muscle 
hypcrtofucity, These include actpromuiK, dia/irpam, raiiU- 
arolani, sytaaine and itvedeiMbdiiK. Some af these also 

biive aniicnnivulsunt effects and render the curnhmaiioifcs 

*aftr for tj:il Lit dugs. However, some cumbit'iaEL-ons have 
adverse physiological effects such ;js inducing hypoventila¬ 
tion and arrhythmias. 

Pracdail runr-Mrtg tip - inlmeimjc ralhelc-mdMkHn Ade¬ 
quate physical mdior chemimf restraint is a prerequisite. 
The tott rn•mt rtefive .var^irw/ preparation, A .mr afi dtr« wi- 
cwwb aver the we hr may facitilate ettfih'U t placement hr 

atihriaij, with retofirnl .vkfsr fejt, Cfl/j; Mtyrfrutrd I’Jiri- 

mail}. I'hs n/fhetef to llNFQdueed ihroifitk thv ikJn amt 
ihfci tvd praxintaBy rifting the fit jl* of the iwAh. Ktai htoml 

is UM Sti JF&W bath dOM rt She tiOiheter il r.\ adr aMcnl it 

smaii distance further, m entwnt puw of bvil .i oa theier 
and styiei wiihkr the vein. The eatheter h j/ictj gently 
adrtmeed r iff the styles whibt siohUtsing sf\v totter. .-hi 
obturator or three-way tap is attached to the eafhefer, rf\r 
eatfwU'r is flushed mth heparinixd mime attd shea rr is 
Jwuwf to ttw jstwr wish tapr or vii/^TjL'hiy, CfllVlTFJ 
Aloufidf tottlda^il fw fAy/H /nWH i , ita i patient \itoui 

i* i it t under direct ofrsur fat tort. 


INTRAVENOUS CATHETERISATION 

Advantages 

* Reduces risk oi extravascular injeceiore, ensures 
full doses are given and prevents tissue damage 
with irritant drugs. 

* Provides rapid intravenous access (or emergency 
drugs. 

* Allows fluids 1o be given rapidly. 

* Allows rapid deepening’ oi anaeslhesia with 
injectable anaesthetics. 

Disadvantages 

* Vein damage: poor celhelariSatien te^finiqu* 
may dam^gg the vein and preclude luriher 
access. This occurs when haemacoma or 
ihrombo m 

■ Sepsis: in immunosuppreased animals (e.gL 
diabetics) poor su rgtcaJ preparation and 
management oi catheters lead 1o phlebitis 

* More severe conditions like bacteraemia may 
IdII&wl 


KEY POINTS 

• Injectable anaesthesia provides rapid onset and 

good coodiUons lor endotracheal intubation. 

■ Momlenancu oi yrtaoslhesia can be actiigyud by 
top-up doses or intravenous infusions ol an 
injeciable aneresthelic. 

■ The intravenous route is often preferred though 
other routes can be used. 

* The choice of agent depends on pftlie-nl 
consideration, the procedure performed, 
equipment avarable, cost and the clinician's 
experience. 


Inhalaition anaesthessia 

InhilatLon, vobuik csr fc gii5cou5 ! aniiestliesia rders to the 
inhalation of jin-ne^thvMic vapours or gaws ddivered inla 
I he mpfrat^n. - iraet., Aiunlfanii i-s commonly nainiiincd 
with mhalation agents, although they can also be- used to 
ifidure ampe^thena, 

InhiLlifcL iiruieitheMirs eommnnly used in unimuls betude 
holiMh&lte, isufluninu, ind ratwus wide fNjO), Other 
dgeilis unciI isilIulIc BiiL'Ehuhsyllimme, tMihuninv, etih?r und 
more- xceently sevoflurene and dersflunine- Oxygen fOs> 
and N-O arc known as onkf gaw because they ‘curry* 
ifw volklik inmlhniGB. 
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Tab*e 23.4 Respiratory variables in companion animals 


Species 

Respiratory rate* 
(breailhai'mint 

Tidal volume" 
imL'bgj 

Minute volume* 1 

bsiv^pn CQffkiunqptlQ«l b 
pnklctfiviln} 

Ow 

>30 kg 

15-20 

12-15 

150-250 

BJ 

<30 kg 

20-30 

IS 20 

_ 200-300 

0.2 

Cats 

20-30 

7-9 

160-380 

7.3 


ICMV W-'flPn'. **ff pL«jrn, pyr^u^, fighf WM J flMlhrtJ* mV ffffaci 

Oft I’rfu'nrjr .l^nCffcJ fti mpl^xat rflffr flpp ftwT^iera^»W. i^TO** jl*BlU 5 . lAtl \?5 musCife fti*W. wpar,^ iD SutgOT? 


Carbon dioxide resets dwfnicflJly with the sodj-limt to 
produce c-dibotaifis and produces heal Ijl the process. 
Silicates used lo lx 1 included in medical absorbents to 
nttrease itus hardness ;ind reduce ihe fonnalion of imtum 
du:il. pH mduiahirs chHItf* ccdmir us I ckU\ Hme becomes 

exhausted. (.hunge* depend nn lli>j dyes used. ComfllQfl 
ahsuflTmCN dim from pink Ln white (ullhoiigh. CtHlfttillfEly. 

one type turns from while to pink). The cubi lamer JuhuF 
describe* the colour change its cartonis undergo and should, 
be consulted. 

When soda lime granule* an 'spent 1 , they Ilhu: their 
seuip>\ h oft texture and fail to become warm when £xpou.hd 
to COj Spent soda lime should be replaced, as it will no 
longer absorb CO- If Bel t overnight the surface of the apeiH 
granules; can return to pink; however, ihe granules are sLill 
^tliiutod and should he replaced, 

Soda-ikme is tOtiliiited m c;i misters with content* of 
iippmsiriuudy Jn*i snmulfts and 50% air spice. Blficicnl 
absorption requires an inr-^pace volume in excess of lidal 
™iujne and so die minimunt 'working* canbter y/c >s two 
Limes the i iduL volume of the paiieni. ihi. hi.lv h gerteni% 
pain volumes than this arc used. 

Soda lime is irritant (alkali) and gloves; should he worn 
when refilling canisters und ihe dim imr-i n«i he knhaled or 
allowed to co-ill acL the ey es. Soda-dim* ream with [riehlmn- 
ethylene (a once popular voliitile agent) to produce phen- 
gene and other iwk caw and should not be used in 
rebreu thing system*. It also reacts with sevofluniK,. pro¬ 
ducing 'compound A". Ex-inmenial LdTeeK *:>!' gmflpmmd 
A have been dememaifaljed in rats hut nm man, nr other 
companion animals. 

'ClQSBti - 3 fid fOW-flow ltL-hrey||nng systems are 
used in one of two ways. Jil "closed.' system % gas milnw 
precisely replaces anaesthetic and O- taken up by ihe 
patient. Appm^unaicly 5 in ml kg min is required. Under 
tliew: condition* ihe pressure relief valve is shut. When The 
system is rim m a 'low-ftm' fashion, oxygen delivery is in 
excess ot basal i lil| iLiTLMT-'.'ns* hihiivi! |0 ml kg min) viiih 
surplus gas leaking through ilk: opiin presnrre^rehef valve. 
This is the easiest system io operate and therefore the 
mosl commonly u^cd in practice. 

NttfUUS OKt‘Cf& Once a rebreaking dicuiL lus reached 
■L-Ljuilihinun ihe addition of further nitrou* oxide can rcsuli 
in Lii aixumulaikip within Ihe inspired gas. as oxygen cem. 


lull Lies io be wiihdra-vm from the inspired pis by Ihe 
patient and CQz u rarttOved Hy the soda lime, At low flow 
rates and during long operations ihiscan result m dartfiffr- 
ously low oxygen levels developing, in ihe inspired g;i-. and 
hypoxia of the patient can result. At higher gas flow raLCs, 
i.e. > 30 ml kg min of oxygen (and the same of NjO), thb 
problem tan he avoided A NiO:Oj ratio of 1:1 is recom- 
mended it" is Lo be used In general Lhis gu is best 
uvsl in rebrexihinp wstems nnly if inspired oxygen con- 
Irtfl. arterial oxygen Mtu ration or urUerul hlood-gas analy¬ 
sis cam he hHbflUd. 


D&mtrogensifon When eonnerfted to breathing sys- 
tuns ait the i^rtsel of atimlhna, puMem* espiit cousuSer- 
ablc volumes of mirc^LTi twhich i* prewnt in normal air 
but not in £iiia^|halic ffliMUffca). This may lower 

circuit O' io hypoxic L-sl-Is iml^is purged tbrough Ihe 
presxure-re]Lei valve (deuiLrogefi^iii^n). I hrs ■* aLhi^v^d hy 
using high flow rate^ for tJie fu*t 10 15 mmuic* of nniKS* 
thssiu, 


FtEBREATrtm SYSTEMS 

Advantages 

* Law gas How requiremanla. 

* Low volatile agenl consumption rale. 

* 'Closed' or low'lLow options. 

* Expired moisluro and beat conserved^ 

* Venuialiofi cari be aitflrod (spontaneous to 
controlled] without changing system performance, 

* Low explosion risk (when explosive gases are 
used), 

* Lew pollution 

Disadvantages 

■ Graaler resistance lo breathing 

■ Nitrous oxide musl be used ceuliously in 
robraalhing systems. 

■ Some versions are expansive to purcft$sa. 

■ Regular &oda lime replacement required. 

■ Inspired gas content undetermined. 

■ Dendrogenalton required. 

■ Slow id change level of aneesihesia., 

* Gumderaaflie 
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put is frequently variable and they cumol h»i^ reliably atM- 
brated. 

They arc marc conunad) used when placed within the 
u aesthetic vm-ail, ic, within 41 circle dreuii. tn ihh pnsiimn 
they ire termed 'm-cinruii vaporiser* (N IC 1. 
machincs such iis (tie Stephen* mudlsiur and Lhc 

iti_il"Ii inir iiLcnrpurulc VK S. ulfcd «.%«. r -i*. in small 
animals has LlL'imm-ilnilL'd I kill they Can be SLitely USDd. 

However, euminn aiinjNi he csurcised when I PR Y is initiated 
h* daiitjfgrwdy high tiitiLviiLraiiiniK of a uaesthei ie yus cm be 
■delivered. Stwnc models still in use include: 

* Goldpum halotfraiw vaporiser simple. small. inexpen¬ 
sive. Il k iKilher temperature nor flow compensated 

* Oxford miniature vaporiser used primarily with port** 
We aiBHthdk equipment, il is- mol lanpenliiR compen- 
Silted, though hut a beat sink lu sealed water andTrace 
compfliHucnt). Il can be drained rfone anaesthetic and 
refilled with anal her and deuichahle xcatet of appnni- 
mute vapour pereerttufe delivered are supplied. 

■ CM C > (i .p- l .'i n. M ;iLin lovh, ( KSemJ ) vaporiser uu.~d fur 
I?|||LT do liven 11 ikilr. :i v, a L lt - h 11fid ft m n gvi r L il Lt- ri t aa a IlCill 

sink, 

Plenum taporistfi Plenum vaporisers are designed lor use 
with conitsdii flow of carrier ga* and offer greater resis- 
liince La flow. Hence I hey are generally posiliooed oul of 

|he brea thirty circuit, i.L*. 1 1vey jrt nuE-c>r^i rauii. vaporisers 

CVOC|, I Hej’ nnr mnsl.ly i:;dihr.iilod VapVifisers wi I lb C-uhl- 
pciiMliOfy devices, far variations in Lcmperucure and flow 1 
nod are those modi cnnunoidy used in vetefinury practice. 
Eaflitf models include uiicalibrated type* though thne ire 
infrequently seen today. 

* LrHi/iibrati'd M^wriMFJ. The Boyk's botlk is simple, 
inexpensive and easily maintained. Il does hoc have 
any temperalurc ccrnipen&alion. though il does have a 
cowl that can be lowered toward and below die liquid 
anaesthetic surface to increase vapour uptake Fot a 
given 1 ;enrol lever praUon However,. output concen¬ 
trations arc m >t guaranteed 1 nd they 'drill.' despite con- 
slanl control sellings. With age ihe ^aliu^ wba 
{usually cork or rubber) become* brittle and allows 
leakage of umiesthecic vapour. The cork uopper pktd 

irt l he hi li rau '.H'llk.i: is mmujlly mlamcd witli a mclal 
chili il and alien the mrctal imchs.M i>l I Ik diiim passes 
ihrnuuh till." Ls:-rk. II I he chain breaks, llie cork eun ucE 
as ii sparking plug; if S4?nie a -nne chargd! vulli si a lie ckc- 

trieicy touches the cork metal lop, an explosion may 
result. 

* Cattlfrrated wrpvrktrs. Temperature and Bow compensa¬ 
tion arc incorporated as well as a heal sink inlo these 
vaporisers. AnwHiieEic nmccrtlratioTis From Tec and 
other odibniredl vaporisers is similar to 1 h«il ‘diil'IcdT 

nn I he spindle, pmvideri I hiM the gJW flow through 
th it vaporiser and the ICii'ip^niluru uf liquitl iiruiLsLheliL 

are within ranges apcdfie for the noid. In Mat k ME 
'Tecs (Obligediih output is comlanc faetimn l>! mid 
3i5 C. Dialkd. and delivered conoe at radons jre similar 


id il pi** htLwecn <1.2 and IS I 'mm. In the earlier Tee 2, 

sapimr ouLpul is reliable from above 2-4 I mill fresh) 
e:is flow. Lower flows, U Used in low flow aJlaesEhesia, 
produce delivered eunceiiiraEion different to LhaL dis¬ 
played on the dial. They earne with a perforn^jrsec 
L'hari that indkaLcs Lke delivered vapour tXMKWiitraiion 
for a given dial selling and Alow nta. Though obuktc 
they arc slill I'requcnlly seen in vderinmy practice. 

Vaporisers arc agem-spceilie. Filling UkiEh the wrong 
unaesiheLie is pmauted by keyed Ailing pans. These icoepi 
u key-ended Lube which only attaches Ic the corresponding 
u-mieslhelic bottle. Used property, the syslem also assisls 
poUution control became viporiier filling oecnis wilboul 
ipillape. 

Back baf Flowmeters and vaporisers may be joined 
by Uperedi eonnccHo-rs and attached La a back bar, produ¬ 
cing a series of aani-pcfminent fistures. The "SckcEatec 
SKT manifold allows rapid allactusent or removal of Tec 
3 and Tpc J vaporisers, ficflitaling vaporiser removal for 
refilling out of theatre, servicing and rewurming. In accom¬ 
modating up to three vaporisers, a range of volaiile iigmtts 
may he avoilibfe. 

Common gas outlet (F) 1 fun euniLOL'ts LIilt ;i Ms;i'_ - v. 

tlietie machine to hfeatluDg syntetn coniuetois, vaiiiJutors 
or Oj supply devices 

0 2 (!uSh Abo known as 1 Iekj bypass or purgi: valve, 
1I1 is revives CI'- from ihe cUiudee u.isd hyjsassses iIk vu.poti- 
ss.:i‘. Aeiivarian produces, high flows of pore oxygen to tSie 
eccmniafl gas outlet. The device is used Ho prm-ide oiygetv 
iii emergency siiuaiion^. It is u&ed to flush uuMlhotic 
from breathing sysloiiJB before patient diucnficciiim, ihus 
lowering polliftiorb. 

Nitrous oxide cut-out devices- rtc* devket 

eurlail N>0 llnw and siumd an aLnnv when nxygen runs 
c>ut. These tbevkes arc mvaLiiable if Nid) h uswsl. Lhoui'k 
snnie iikler anatVliijCLic UuKhmes lJli noL have lliem. 

OVBT-pfGSSltfB vafv& High pressures down stream 
from ihe common gas oulkt open this valve and sound an 
ahrm. The device is useful for leak-testing breathing sys- 
lems: ihc valve’s presence is confirmed, by occluding tihe 

coiflirtdm gat mil le i w hi le pressing I he nxyge-n hypiiss 
valve 

Emergency air intake valve wh.cn ^ Row from 

ihc machine accidenlally ceases, the palkofs inaptraBory 
effort opens an emergency valve which allows room uir to 
cuier (he brealhing system The valve 9 ® opening action is 

□LL-ompameLl hy a a whis.llmg' wwfld. This viKv is icsled 
by aElifithang a pipo lo the Common! gas OMlkt and apply* 
ing VueiithfL; vkIkii vU'flkieii I v;k;uUit 1 is ph^KII, the V;ilve 

orp«a and a w-hlsile ls I Leas'd. 




6?B AMWSffia&'a analgesia 


Checking the anaesthetic machine before use 

The iifiUMlbelie rmifhirie shwild receive 43 imyorcbcd at the 
besinnirijj of each wtH-lsing day and ;i minor check helweeu 
eases. [Tie major checks, include: 

* I" 11 mul: that lluw Lorslrol valves (n E flow myl^rl _ir^ 1 H 

* Hi-iiil: SiiLdi irii‘1 incliti'TK are dosed and I iL v.v u re I \ 1 in She 
iisugci 5 yvk.n . 

* Press the Os.>gLiL flush UlIw unlil no gas ilLHe is apparenl 
from the common ga> puttet. 

* CllL'uk 111 iL L flciWlllL'ICfS lit 111 f>! US^Iil U gaUgCS I C-IlI *U‘. 

* Optn Lhe oxygen cylinder vah e slowly (aniirfoclt wise) and 
observe (kfEplend presume. On machines which cany 
1 wo t> ; cylinder*. tesi the "full" or reserve cylinder firsL. 

* Open the oxygen flowmeter control valve io 2—41 min to 
ensure smooth function. 

■■ Whibt this is flawing repeal the procedure for the full' 
VO cylinder and open the flowmeter to 2 4 I min, Close 
the tested Oj cylinder. As the oxygen runs 011L the low- 
uaygen ihuiti should sound and the VO cut-off device 
thould trigEtfer. with both bobbins dropping 10 zero flow. 

* The fall' NjO cylinder is dosed. 

* The test tv repeated Cot Lhe 'in use” oxygen and nitrons 

nxicLc cylinders. 

« Replace boLLies I hull have liLLk* re in a era jug gas. 

* {Iptm the 'in use' oxygen and niLrous oxide cy linden . 

* tnaUfc that the vapuiisef is full, with the lilting port 
tightly closed. LhaL syndic operation is smooth. and 
that the connection hoses riT appropriate? are connected 
to the vaporiser, 

* Check over-pressure and emergency aiMiUalke vihcs 

The testing of machines that receive -ji rtvk supply from 
hanked cylinders requires additional sleps Hkb machines 
should have an emernency oxygen calender attached to the 
maL'hmiJ and Lhis should he CcsLcd wilJh 11 '.t: ¥uporiM:r as 
above. I he hack ■ up cylinder is [licit lurmed olT. The pipHfl 
sl wife* is llrnil CrtitiHClftl Lu Life* machine and Lhe flowmeter 
Opened [o ensure adequa te Plow. 

'Shutting down the anaesthetic machine 

When all surgery is hnisfred, the GOhEent UAtm of all eylsn- 
dcri is checked and -empty cylinders arv reittffwd, IS piped 

gases are present, Sehra^der probes are nmswed fttn tlbe 
wall sockets and lhe pipes neatly coiled. The IkllHIJA oxkk 

jnd 11X.Vgun cykndci valvCs afCCltKCtl. I Ift? ftillTOLih Oxide alld 

oxygen Elc^rrieti*rs one opened Lu a flow of 2 limn and 
closed otfcw the flow ind^atoe has- fallen in IF. The oxygen 
Husk valve is activated until no pleasure registers on the 

pressure gauge. Midiiu sujfaces are wiped down. 

Pollution control systems 

Exposure to anaesthetic ji?sse* haa heen asuieiaiedl with lhe 
development (if maligna ilcics. neuropathy, bone marrow 
InsieiEy, a higher ifiirj deuce ul a borii0-iIS ii fld infertility in 


Lheaire persunnel ami congenita! abnormalities in I heir olT- 
Tpnng (Corheii ci a L 1974; IIunrig el at., I9fl5), Though 
irumy of the MwHq reporting these effect* have he'en criti¬ 
cised for poor mLhocLnlogy the risk of chronic tPipu^ure 
nmaim a Sefti^.ilis conctm Ln selL-rinary slafl, Untkr 
COSHH (Control cs-l Suhstanees Haj^fdu-iei to Health? 
Regulation* the employer had a duty t& ama the risk ui 
exposure to unacatholk gstses to his empkiyecs and Lake the 
appropriiiic meaBureh to preUecI their health. The Health and 
Safety Executive have proposed lbe following occupational 
exposure standards tGES) based on an W-hour Lime-weighted 
average (TWA k i.e. the average level of anacsthetk gad in the 
environment if measured over an S-bour period: 

* Nitrons oxide Ifflt p.p m. 

* IIalnlhunt? ]D p.p.m 

* Enflurane 51) p.p.m. 

* IsOfliinihL" 51) p.p.irt. 

* Ether 4\MI p.p.m. 

For shorter period* of operniimi. a* morecLisunkmily seen 
in veterinary practice, it is suggested that shori-lenn expo- 
sure should not exceed three times this limit. Tire use of 
scavenging systems combined with careful anaesthelk: tech¬ 
niques can reduce polluljon by np to 90% and ensure an 
environment safely below ihese OE5 levels. 

St-avcnging xyslcms include both passive and active meth- 
-.xL-- t ici^T-illy. .aLlfis £ inellmds jre iiH>nr ulliLienl, I hmigJi in 
*nnw eirL'uiUslanmoi puissm nst?lhiiKF are ;lHll|il.i lu. 

Passive scavenging 

This relies un the |kiSji.tiI"s respinilon 1 elfints Lu vend Lhe 

wusie gases via a wkde-bore 1 22 ram) lube lo ehe oulside 
or the buildeng. To bf effective Lhe exit must be protected 
from significant air currents such that excessive s-ub- 
atmosphcric or positive pressure could be generuted within 
the lube and effect function. fi r ur!ber scavenging to lhe roof 

level \s oukl pmdiice ;i hack pressure lI no Eu- Lhe heavier ysiws 
p^Milmg Lfl the Lyhe C runeially, a tube length of ran mure 
llUflVL 2 j$ m is atxjL!liable. 

A variation of i his method is llu: active charcoal abscirbef 
ill .n chemically absorbs- hydrocarbon inhalation anaes¬ 
thetics. It collects gas via a short tube from the scavenging 
shroud of the breathing circuit and removes the inhaled 
anaesthetic, However, il docs not -absorb mlroii* oxide, 
and conlirmpng tint it is not exhmiMed can cm\y he 
performed h> weighing the i brti ter . il ilbo adds btlber 
resistance to the pucive EyUoi. 

Active-pessive scavenging 

Similur tu ihc pus*nvc sysEcm * wide-borc tube ocarvutgcs 
exhaled gu from iht ecpiratory valve of the circuit, bin 
paaits Lhe gas to li forced ventilation system rather than out¬ 
side. Lc is important to ensure Lhirs ventilation system di?es not 
dump the gas in and her workplace or irnmlble the gas. 
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Suction devices 


Muscle relaxants 


Connected dlflcr" to a CCiLLnd vamum pipeline In ^ jp^r- 

laWr pump unit. these devm all™ suetum of body >«re- 
IkmB and arc particularly relevant lo anaesiluHaa. Vhny ;m? 
prataMy live most important piece of rcffiisdlnlkin isqidp- 
men! ii imJ me used to dear mucus. blood and trfher defcrii 
fran ihs pharyiK. trachea and nun bronchi. Suction is uIho 
used dear the surgical rile of blood, and allow gastxmn- 
te*tinu] dniiiHfa, wound drainage and pleural drainage. 
They Cdmist of three essential components. 

■ Soups of vacuum. 

* Keservnii cn CoUecliOn msefl. 

* MiiL-iicm luNrig, 

The vacuum ftnira can be vw a eenlral vacuum pipeline ot 
.1 juu table unit. An ;ippmpriate-ri/ed eollectkm vessel is one 
lhaL is large eisnugh In collect the lUittcrilll tmt no! 

too large Lir ciuabersOme. [ he interface between lb# collec¬ 
tion vessel and the 1 lsl of i3ie unit must he kept dean und 
free from damage tu endure adequate viuriion funt'iimi. 
Addition optional tealunra include: 

* Cu1>olF '. ulve to pi even I liquid aspirated epLerin^ the 

pump. 

* Bacterial tiller prtweaLLs ■COntiimirulinn cl I lie p.'cni vtitih 
aspirated bacteria. 

■ Vacuum control valve allows adjustment uT the degree 
or vacuum applied. 

■ Vacuum gauge indicates the degree of sueiiun. 

■ E'oum prevention foam may cause closure of thecut-olY 
viln or contaminate the filler or pump. 

■ Stop valve - to occlude the auction tubing and allow 
build-up oF vacuum. 

* Two collection vessels allowing continued* operation 
when one vessel is full or nun-ftincEiopal and to provide 
overflow when, the flirt vessel is fu.IL. 


.Several lypes of drug produce jiivislIc reliability, including 
general anaesthetics. When abuduic pda&aiinn is required, 
hn-aever. neuromuscular blocker agents i inuaetc nduiainix*) 
are lived bemuse they are Lhe most effective and prediL-ialdu. 
Tlvesc drupj, derived from poisons used with blow-darts hy 
11 iLhe>_ijnus Snuili A merK'UTis. -net on nicotinic receptors ai 
1 he nearcHntiseuhir junct ion of skeletal muscle. They have no 
dircet effect smooth or cardiac muscle. 

Neur^Tmweular blocking drugs- do jloL cross the blood 
brain barrier and *n dn nni niter consciousness. However, 
they duunaie sumu of the obvious signs of inadequate 
anaesthesia - movement, ocular position and cranial nerve 
refleics - sli that mtifrilorirlg; the level of anaesthesia 
heeomei muni eumpHeatud. Because the animal cannot 
respond normally to iiudeqiinie umbgsi hcsiii, the anucsLhe- 
tisl must ensure the animal la uneonsoou*. 

The respiratory m util's |l\Ilti j ;iI iniLTciisiiils and dia¬ 
phragm* axe blocked by r-cbunUi and ao veniibinui ships. 
Therefore a means of supporting vcimibifion must he avail¬ 
able, e g. a cuffed endotracheul tube aih! a suii.iblu hru-aiilimy 
lyifien. There are two types of retnunf ha^d <in iheiT 
mechanism of action: depcikaxising and riuii^krKflansiny 
drugs. 


Depolarising drugs 

SucCvnylcholiK bas a rapid on^cl time i seconds 1 and is 
diortaeiing (3 5 mi Auto) in hoTscs. pigs, cats and people. 
Il is used to liitnLitalL' yntUitracbi^il inlubutkHi in humans, 
and less camuionly in pip and calE, or during induetjem of 
unaesLheitiu in horses. 


Non -depo la rising drugs 


KEY POINTS I 

* Anaesthetic- equipment m essential for inh^Eaiton 
anaesthesia. 

* All anaesthetic machines consist of similar 

components, 

■ A ftorough knowledge of ttie use of the machine 
will minimise equlprnwt^nduoed complications. 

* A proper ajnaesmntjc equipment check is required 
each day. 

* Aoaeslhetic dreorts delivarcucygen and anaesthetic 
gas, and temove cartxan dioxide (ram the patient. 

* Anaesthetic circuits can be classified on the basis 
ti\ how they remove exhaled carbon dioxide; 
retoreathing circuits absorb CO? chemically, 
non-rebrealhing circuits remove it with high fresh* 
gas How rales. 

* Scavcn^ng erf waste anaesthetic gases is 

Importaul 


Many types of piin-dcpnliirivang drug huve been used in 

vuluriilury pr.HL- 1 ili: und suns? fum more Ql ksfl fullcn out 

rtf Ust: 

*■ o-Tuboourariim is seldom uu] LhLst days houiuv injec- 
lion names histarnuu: rdcns.se in dec^s. resulting In vascM 
diluUition. hypotenuon. turch^urdiu mid bfuEUrhiul 

■ Ciulliirmm bwame unpopular bccau&c of tachycard ia and 
tiypL-ncjiaiun iifttr mjtLinin. hxrfnnfed reiaunion occurs 

Wilh iiiiiiEid v in itiiliil linlurL 

* AlcwoniuiRp :l king-iicting reliixaCt, is only orahioauiJlIy 
used nowadays. 

■ Funcuronium has an intermediate *.>inet and Iuilu 
duration of action (more duo JO nianutcsk cause a 
inodwt Ujchycurduj after injection., but remains a useful 
agent, 

■ Vgcwoninin, ii popular drug, derived from pancuronium, 
has ;tn initfrmediiiic dunutwin of Klion s| 2K> 30 rninutusj. 
It has kule cinmiIn 1 ivl* cHbcl after replied dews and 
liillc, if any, candjovaseular cIT*ll. 














Monitoring 661 


* ALrawirium is another popular relaauart: betnim of n* 
inleirneduite duration erf' action and rapid amut lime. Ii 
is- spoortuiccuisly 
tbc agent is tivourdl in annnLiLsUrtth diseased elimination 

pUdnnyE (fiver nAd kidlK^t). 


degraded (liolnuji degradation) ;iikl SO 


Indications for neuromuscular blockade 

High-risk cases 

NcwDnuiaciitar btackcre reduce ^rramChtriic tequir^tnenis 
and so cudiopiilnioiiury fimciion is preserved. Pusiliv*- 
pressure WllHflCton must hi: imposed. 


Thoracic surgery and diaphragmatic hernia 
repair 

For thOflLvic surgery ;nk! rupuir of diaphragmatic hernias. 

pnsihv^* piwsure YimLihiLirtrt is tcl]H ired. F J 03 i live-'pressure 

ventilation cun k- impusuLl wiihnui iKuromubailar block¬ 
ade; however, |il paraljpaed animals,. reduced rigidity in the 
ihckritL-K- cage | ribs and diaphragm) means lower inflation 
pressures can bt mod producing l«a cardiovascular coin* 
promise. Anaesthesia is Frequently sioMtiier 


Oesophageal foreign body removal 

Oesoplkaceal foreign body removal in docs is Facilitated by 
neuromuscular blockade as u sigrailicjm! component ol‘ocso* 
pbageal musculature 15 skeletal in ihe dog Relnwd wwpfwi* 
gcal nuisculdtuie allows- rtUwvnl of relatively large ohjteu 
wi.llnul the need for ihcmcolHny. 



During laparotomy.. Murtmtimimr btociar red-utt the 
amount of fraction required to produce eipcKiinf, causing 

less I issue iTJurna on I he wftumJ margins with lexs posl- 
operative inlhnnmalton and pain. 


Monitoring blockade 

The difgrct: liI r-L'Liiialioib is iiic:i.lured Using a peripheral 
nerve slimulalor. Clinical signs must h: Used w I'.cii Lbesc 
arc iiTiiivailable. IIclj use diaphfa.cmiJiie and respiratory 
ma>eks 4K relatively resistant to neuromuscular blockers. 
Ltiu lirvi sign uf a wnitmu bUitk is diaphragmatic s twitching'. 

Neunimu^ulaf blockers paralyse facial skeletal muscle 
a ad dmiinaie normal reflexes; alter paralysis. Ik eyelids 
are open a ltd ihe eye is central. There arc no muni or 
palpebral reflexes. In animals which are pan lysed but not 
unconscious* there may be increased jaw tone and mydriasis, 
bacrimation. salivation. tachycardia mtd hypertension. 
When these signs are present k HruK^LbcEdu must be deepened 
by inc reasing I he vaporiser sel ling or, by j^nliig i nrtn- 
venous anaesthetic, 


Antagonism 

Non-depolarising neuromuscular blockers can be antago¬ 
nised using a combination of ■Hnlieholi.ixsterase and anti- 
muscarinic drags: commonly either edrophonium or 
neostigmine wilh ill rapine or gtycopryirolnle. 


KEY PQiMTS 

* Muscle relaxants specifically ad ai the 

neuramusouiar junction. 

* Muscle rciaxants include depolarising and non¬ 
depolarizing neuromuscular blockers. 

* Indications include ocular, abdominal and thoracic 
surgery. 

* Adequate ability to monitor depth of anaesthesia 
and ensure unconsciousness is essential lor the«r 
safe use. 

■ The provision erf IPPV is mandatory if muscSe 
reiaxants aro used. 


Monitoring 


Microsurgery 

InEnmeuLir .incL neiamliij'ical surgery (which is frequently 

performed under raicnMcopy) requires guaranteed mimo- 
bilily. 


Inefficient ventilatory pattern 

Join i surgery and otter pnoduiGi oeceaiDmJly came 
bizarre breathing pa Herns which ait inefficient in terms of 
gas exchange. Gn these.. rchixunls allow positive-pressure 
vcutUaliofi 1o he imposed wiihout the animal "lighting Ihe 
ventilator^ 


Mcinifcofing aiMfialhjMfcfl is an imporUini aspect of safe anaes¬ 
thesia and is commonly perfomicd by 1'he ivbmiuiy nurse. 
Oose Bllovlion to fhe paiknl allows rapid inlenenhon if the 

p:i I iltilI is HDeiinbiiiL' Luo li^hl ur <Lvp r>r i% Iveomin^ 1 phy- 
siiiliigiLally tiimprnrmsvd tniud mnAHodug and rapid e*r- 
r-.vh-.nl ofdes L-lupiny pr-.>bleins pnrvUhls ifimcw disCiuhikneL's 
11X3111 IXHiucning iziiijnr cunipliLiiLi^^ns. 

11:*_■ gnals uf nnHulorulg ;i rv U- pn?vide _ibi iippropniilv 1 
defrill Ol unuesll jm;l v^liiKl MLairllLiinmg nc»nn;il physuik\ui 

lliI fufiuibii of the patient. Cemntl aervotu; Hysi<m fuik;[H3n 
is assessed io maintain depth of uftaesrhesL-u- whilst audio- 
vBKidarand cnpnhKy function are the main systems mon¬ 
itored lo ensure normal body fuiM’tion. In addition close 
idtenlkm to body Icnpeiilm h required. 





















0B4 *9 rtf SiMmiA 


* ffiwt irate. Th( absolute nl e is imprirljinl a* wry high 
jnd low Ilcjjl fates a it: LiniJir^iTu.hUz, Equally, ch unite* in 
lhe rate pvt information as to iht depth nf tin? paliem 
and cardiovascular stubillijty of the- paiieiU, Far sample, 
tachycardia may lx- seen during very light aJi-icsEliesLa due 
io sympathetic stimulation, or during period* of hyptMe-n* 
□on following blood kui at during excessively ’deep" 
:l niicMJmia and ecvcjt cardiovascular depression. The 
rile i% drag dependent, c.g. bradycardia with alph^i 2 
agonists., so a towwkdpi: of whit drugs have been ad¬ 
ministered is impfictUYt, 

* Niw/ r/irvfrjpj. The heart rtiyihm gjra un indication as lo 
the pTLstnLL' of nrrhyihrtuK A difference in recorded 
huuri jcuI pulse rate is called I he pube deficit and inufi- 

CuJ.cs I lie failure of j cardiac cunlniiclmn lo resjllH m a 
palpable pulsation and usua lly indicate 1 * the prawiiee of & 
significant urrbyLhmia. Characterisation of such a delLii 
require*! the recording of an ECG (see below). 


FRACTAL WLfflflWG TCP 

Digital palpation or a pwohoraJ pulso is the be&i 

mwtfttd or a$£4£$ing head ral# And rhythm as il 

conctiffrently pravides Informallovi on putee strength. 

Nurses should aim to judge pt.jlse quality using small 
peripheral artenea (like the lingual and dorsal pedal 
arteries^ because pulsations in these are lost at 
higher pressures than Ihose in larger vessels like toe 
femoral artery. This grves earlier warning of 
developing hypotension. 


PiilpLiliun of I lie apex heat in useful in wrry -ilIllII cirfnpa- 
minis ainmah mid labaraipfy animals. nr ivhirii hypnCinisHMi 

nubs peripheral pulses impalpable. ]l gives information on 
heart rate and rhythm hul not pulse strength. Similarly, 
cardiac awcullaEion albm ovKHrucviI of heart rate and 
ihythm hu\ riol puke quality While heart round e may he 

heard with Mzmckird Iprccurdial) qellmscupus. ihcvL- tendi lo 

fall off even w hen adhesive tape is. used. Oesoplupl iteho- 
acorpn ;i re kss prone to displjeetnenl. 

Heart rule monitors delect ECG signal and produce an 
audible beep or digital icadml lliis provides limited infor- 
malfon as- iL only indicates ihe presence of electrical activity 
end not cardiac outpui. Such monitors will continue lo reg¬ 
ister n "beat' long after output from the bend uid a palpable 
pube hive been Iusl The rfevlfocanliogriiB and pulv.- 
oximelef can ulvo lx iiivcd as haul rate niCHi it l>j 1 s iscc below). 

Mucous membranes and capillary refill time 

The general appearance of the mucous membranes can pro¬ 
vide valuable indhealkins as Id Lhe -stale of ihe cardiovascu¬ 
lar system. Ideally they should be pink, indicating good 
(issue oxygenation. However, bright pink suggests hyper¬ 
capnia. Pale, grey or dry mucow memhranes are imtinlive 
oi poor pcnpheTal perfuabn. While cin irndiciUte anaemia* 
peripheTuI vhowiieI rictiofL, or bypwohniiiA. 


The capillary refiU tin mdicatai adestiuaty pf peripheral 
perficioD. General ly l he relill lima should, fee beLwven I and 
2! tecondE. A time or greater chan 2 seconds l\ a^sciaied 
with poor perfusion. It is not absolute though a* elitr refill 
time rmiy h? adequate in some silualinns of impaired venous 
return ;irw.3 poor arterial perfusion, as capillaries earn relill 
from engorged veins m well as arteries. 

Arterial blood pressure 

Arterial blood prc&uri: i A lil y ^ivus infamteiiocn about iide- 

qudey of the Cfllduvuctllsf s^nn, Il IN nul a cbn.%J n;nns- 

Lor or curdujc outpui but iai ihe pil-.l-ikv of myocAidiftl 
depressant anaesLheik agenta, is a useful iisdsreei IndicalOf. 
WlOOd pressure (A IIP i is reliled lo cardiac oulpuc i CO k 
nuju airuil pressure i RAPi and totaJ pcripberal resistance 

(TI'Ej by Ibe I'nllcnA my cquatH^n: 

ABP— RAP = CO m TPR 

Mum anausihelHs decrease cjirdiuc outpui and total periph¬ 
eral remUmce (rigfcl atrial pressure remains minimally 
afEKiudu, Ihe degnre of huhahane-induced hypotension is 
dou dependent, benoe blood pressure is an amxrile irsdi&i- 
ior of cardumacular dcpnulon as wd| ns dupih of ;in;iev- 
ihesiu. An exception occur* whew UA$ocotlt1-rkliws baw 
been given, producing hypertension wiiltoui Lncmwd 00. 
This is seen after the .administration of an alpha >1 agcmisi. 
In general during anaesthesia we aim io nuinlntn mean A HP 
above 70 -W mmhrg. 

Direct mnnireiDcnt of blood pmuuK is lhe gotd iinn- 
daid nllniiinj continuous recording of blood pressure even 
at low pressures A catheter is ttreptiaDy placed ia an KOb 
sible artery le g. dorsal fwJUiL fcmonL middle auricular 

arteries). Il ih eonncelcd via a hepsinn saline ecdumn In an 
anaero-id manofriLier or io a strain-gauge pressure iiaraMlu- 
tizr. The aiutcfoid manLinxLcr in cheap bai only ifufthotu 
mean ABP. The eleclrcuik system provides sysiolk: und dia- 
slolk pressure^ us well and a pul:ic waveform, though is 

expensive. Arterial calheters allow 1 Mood jEiis analysis and 
BJt particularly valuable in high-risk pfitittltt. 

Indirect methods are bawd chi i tie we of a cuff applied 

il roaihl a limb lail and a Hk:Lhi.s.l of detuLlirig Lhe pulse per¬ 
ipheral to ilk* cull. The full is iulbilod unlit the pulse disliil 
to ihe cuff is no longer detectable, il is Iben slowly deflated 
malil ihe pulse is restored. The pressure in the cuff whew tire 
pulw h resterred is cqml to syMolk ABP. Cuff width should 
he alK>uL 4 l'j“-r. of Imnb Cnamfereiice. Wider cuffs uriinsmil. 
pre'vsuoe iltore clfiLiL'nlly and underestimate pressure^ whilst 
Harrow cUtTs uveresl it'iluLe il I wli ilbuLhod/k are eommcmly 

uaod: 

* Qbi'iikitirrtni THetfwrf. Tlte* neeludmg eull ahtn senses pul- 
s.i lion. As lhe cuff IS delbiled and falund sturl:> En pulse 

through the cuff, the cuff hums iliis osdJlaii>.m. 
Maximum oseilbilion cofreaponds Lo mean ABP. They 
are BulmuHted and re*wiiably accurate in small munuk. 

though arc lc« reliable in bypoteHK Males and are 

■ 

expensivev 
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■ Dtippfcr ff*nv lii h rtion. A Doppler nlLrasound flow deld-> 
SOT placed MVc,T ;i pcriplkul alien -senses blond moving 

in ihxf iirk'r;. mud produces sin audible vaund far each 

pulse I h«: cull is applied pfoxiniHilly., and mlhfled; and 
Item dc(l;iiod until the firsi audible puhuiion is deiet'i^d 
giving sysiulk Mir It is simple and cibc-iip. and rclmhk in 
hypotensive sLalci, .1 i*hJ is probably the JFIPSt appropriate 

method far general practice (to F : ig, 23,14) 



Centra) venous pressure 

Often neg'lucied. cviunil Vi.tii.pus pressure ff,'VP) rc [feces fill 
mg of right he.iri jciU provide* u valuable indkalnr of She 
oneubuflg hhnid volume. A catheter is introduced inio (he 
jugiil.if vein arid advanced to* the anterior ven 1 ravii t he 
/eriii pniiii is Hie ptessure of Ite nigh I sUncim nr level iif thc 
xiLTcial itianubriuHL li 1- a useful inexpensive fadittilor ol 
TL-spmise lu fluid therapy t \ change is as im pnri.ini as ilic 
a us liijJ ml ue, indicating reiponw so them-py and as lung as h 
is within the normal range (he risk vrf'oven illusion nf fluids 
is minimal Normal values .m teLwixn * iind ' l?u FhO i\u 
the dou and tun, 


£ tec/ro oa rdtogm rft 

The elecLrncjrdiogr.im l&COi deftcritei ili« dci-trical iicLiv- 
ity of t lie heart 1 h-mucr. in rhythm Ciin 1 ‘h.' i^v.h.m Led with 
■systemic *1 bufiftnuliEtes (hypoxia, ckcErolsie disLUfbnikXl 
jiiliI eauliae paihofagy. Is is not indicatwit ofcvtrdi jv miiput 
or tncehankal jcliviiy pf ihc heart and decidml activity can 
remain normal minuter ' after novel of eurdiax: aucsi 


Monitoring respiratory furyetion 

\ssewmcnl irf pp*|HnitAry luncinm is as uqu.dlji ntiportjrn 

av inomlonng vardana-M.'idar luiieliun in cavil ring I hc well- 
being id the pu i iuh i during anaesthesia The veterinary nurse 
should he ccM&LiiLuuysly uhcwfving the respiratory rale and 


gMiuaru of ihe animat as well as the eatenl ol reservoir hag 
inflation and deflation dunng each tevaih In adtiiiifta there 
are a number of elec ironic mimilnt* lhal «an add valuable 
informa l ion to dte awe&witfcnl of ventilation. 


Respiration rale, depth and pattern 


Ihu rate uf respiration gives some inlormaiion .ibout ado 

quiiey of ventilation and depth of imiteMhuxia though 
iinSs a crude indicator, il nbrtx to problems when ibe 
raie is very slow (hnulypncKiO or very I n vi (iwdiypriciea). 
When ciMiihinod w ith the jjaessmenl of depth erf v-jntib- 
h-nri. ii betlH ah-essmeru of icnLilulion land dcplh of 
muicslhcvia) Lilli he made. ffhHTvins dtetl exeursinn CW 


reservoir hag movement can give ihe vaEaniiiiry nurw =1 
good kfteti of Ihc adequacy of vcnlihliLm fuf tbt si/c of 
(he animal In addition. iriwtuihiCftl and rfadfoiiK mam- 
tors nm K 1 tisiiil th:il reenrd I lie coiitUtL volume fie. 
volume ol gns inspired r^ T rnifl-utei of thu putiem. An 
example of a medi:tnie;il imnuiL- vnluisiv reeufdcf ay 
Wngbl s rBjpirmtieler. 

The patLerni of raspiniLmn tan iilLw? provide vatuable infor¬ 
mation FmegukiT verttiliitiati ej ji indicriLe patbotogy, e..a 

Gteyne Shakes hrcLkthang gapping huggesls dunpcrously 
‘deep* anac-jLlk.^a. Certain drugs jil assocUiicd with irreyn- 
lar nspirauvry paEienih, forexiirnple kelamiiw nmiovilvsiu m 
Mil- cat produces, an upnq$Mic puciem with pciicds £i| 
iipnocu tmterspersed with rcjLiilur bursts of a number isf 
bte;n liv Very shallow rapid breathing can K' seen dunng 
iiuppropriiitely light planes oFanueslbesia. 


Pulse oximetry 

Pulsi- Mlmetry i^ .1 noti-invitsive mclbnd ol 
arterial oxygen suluralkm and givts viduuhte irtfnRmadiip 
a bo in pjs- GMhangc anil arterial ^xygcnutuau Ii ruptdU 
responds (l^ fidliinji -irtuTiiil n\\ jL , -n yUEursLii«>ife and eau he 
life s;ivang in sjt UHiiuvifi sueb a.s during aii Hay obstruction 
and byp^ui. Ii ducsi ool, however, all^w accurate assess^ 
TiiL'ni of iALli_>.j niiL-y nl" ventilation us ii does not iell the 
u 1 1111 •_! i 11 * aiiyilsiuy obeut aricrkl cat Ik mi dioxide, which is 
ill-.’ iaL 5 £M inaiimi.lL> pncniilily fCguLlif their v^nEihaCfiOII Lu 

\ piLtic-isi lmIi UV.\ m ,i nxvL'uii during a rmessliesi::! ctm easily 

Iijvl- an after liI oxygeo saiEuralioii of ?■ even when il 
is undcTvcnlilufling; Siowever, if vLntilntinn boLame an 

reduced as to pmluor hypnxia (lie pu.lv uximcief would 
I ten ill -TT-lii11 rLil uCc<d niyuLii siilumljuii S’mYi.uiiy. il 

alerts Li 1 bypdjuiEitija and is pankuLirly vaiuahte when 
1 lit: pUitLiiE is just Ivi ii,l: disconnected from the oxygen al 
live end i.if j procedure Duffing this early period of recov¬ 
ery. rapid dcicetUHl of hypovij and eompncunbed. s enLila- 
liort can idlow early conxclioo erf venlBl Uory* problems 
fe.f during respiratori ohsi ria l ion 1, prevent mg the devcl- 
opmenf of ^mip <;iimplications ami L'atdiopulmoaaiy 

arresl 21 . 15 ). 












Aetikteftix and 


may require Ihcrapry Amrarndtii may result frort Mgnifie&ni 
Wood low. RqxLrfuHoo in jury rrwiy occur after ttawtUon of 
iht BlOfDBKr'h Rowel itvikokiI isdittinia occurs due In gaslrti: 
torsion and compromise to stomach blood supply Oxygon 
fm radicals fllrtl suptnaHnidje ions are prod'imd aid. can be 
n*kiin'd to i Hl' bliititl when the volvulus is cor ret ted, resuti.- 

■ngc ins further shuck. 


KEY POINTS 

* Canalul pre-opsratftfe assessment of Ihe paliaftl is 
required. 

* Pr£<!paraljv& slabdisalloo or the systematically ill 

palieni cm reduce anaesthetic cowe\\GBMm, 

* increased wntflulty lo anaesthetic-mduced 
cardiopulmonary depression rnay occur. 

* Continuous monitoring is important. 

* Further slebi! salion and therapy may be required 
post-operative ly. 


Accidents and emergencies 

Accidents urc" li L-qiirnlly imndahk problem*, ulluLiing 

p.iiiL'cii:> ur pcRkHUiel larnl sometimes involving equipmeiiL 
PfObfcms may he of minor isauscq lienee individually, hue 
adlBCftvvdy Uiey may create etnerganclci. Ei\^tgtnc\m are 
crises that require rapid rapon^s. js dray quickly lend to 
cardiopulmonary arrest. The most common complications 
involve respiratory and or cardiovascular compromise.. 
body Ijcvnpcratiire abnormal it ice- and delayed reiurn to 
consciousness. Problems can develop at all stages ufawH- 
ihraa, fr«n premeditation Ihmufh to recovery An under- 
standing of ihe nature of tewnmnn ttwipiicjilinns is 

■iiLpLurLaisL if u e are to avoid llicin and 'ahen oociderilt dn 
LiUL'ur, rapad imd cfli.'L'livt' ihcrupv is l^sltiIiuI if pcrmuncnl. 

diahrilily Of death is to hr avoided. 


DEFINITIONS 

Apnosa: Ihe arrest of brealhirtg. 
Hypoventilation: reduced! alveolar ventilation. 
Tacfaypnwa: eifiessive frequency of respiration. 
Bnndypnooa excess* ve slowness ol respreton. 
HypOii*; reduced oxygen in the body tissues. 
Hypercapnia excess or on dtfaide in lungs 
or tsood 

Tachycardia: excessive head rate. 

Bradycardia excessive slowness ol heart rate. 
Arrhythmia: irregular heart rhythm. 
Hypotension: low arterial blood pressure. 
Haemorrhage: heeding. 

HypolJhfrnmlac low body tampuraiur*. 



Compromise to ventilation is a significant concern during, 
anuestlrasii]; when lira patient is unable 1o protect its own 
airway and normal regulation ol' ventilation is depressed* 
Apinxfl is a particular emergency: severe hypoxia and 
hypercuipitiii rapidh enlist nr4ic jiitm. Hypoventilation 
is kss of am ilctuIc emergency but if s^relt may lead to 
cardiopulmonary arrest alio. Tbe dreuinsLurK^s in wflikti 
a paten an occur are: 

* An jl'uK* cvlvlL I Ii:iI preverllJ hrc.illrinj. 1 |l ! .&. pneu- 

nurfuEtax, !ip|H-r airway ubstruiaiiiii, j tu l s l h l iic over¬ 
dose). 

* As a sign of cardiac arrest. 

* 4 s l he end result of progressive hypoventilation 

Signs of upntai include absence of breathing; or irregular 
giisfunic with twitching neck nausdef and spasmodic di-a- 
phraym nmEiadinUr In conscious Embnnb the oesfc is 
extended. the itiPulh it wide open, Ihe eyes are aiming and 
■llic pupils u ri! lJi I.sLlIlI Miul"oia\ snumhrnn^v are Hue or dirty 
grey, fin aiflaesllwci-ard aniiruL^^ «nly irL^lliaL'Iual hiualhiug 

jnc-mpis. diaoilaurcd mucous ruembrams and! signs nf 
dosagt may be present. 

There are three main causes of hypovealflaliDn and 
apnoa (Ftg 23-. 16) and cleroente of all three are usually 
presem dunng surgery: 

■ Fiillure of lhe brain to respond to devoted Hood carbon 
dioxide or reduced biwd oxygen Levels* 

' Airway obutoim (pa rim I or rampklc). 

■ Chtn-waH fix i cl OH anti lung toll^psc 
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Treatment ir the animal is “deep’ then anaesthetic 
■depth should be reduced and Intravenous fluids -Should, fee 
infused rapidly until improvement is seen. If no improve¬ 
ment occurs. inolropes te.g. dobutaimne) may be needed. 

Haemorrhage 

Blood loss during surgery causey hypotension and ultimately 

hiicrn^rrhitgif ur hvpiivnLiL'iriLt: shock, Obvious signs of 

shed blood at the purficail site wrtbined wilK lidiycanlil t 
piilknr afld a wfeak pulse Should raise llie suspicion of «y» 
nilk;inl hueMufrhuge.. Losa can be estimated. Ivy weighing 

rvwubs: 1 srtt hk»od weighs 1.3 g. The volume of sited bluod 
tan be quantified by deducting the weight uf dry swabs from 
those sOiiked hi bJotid. 

Tr&3tm&f)t Lott Wood rcptattd with dtheT blood, 

plasma expanders cuf eleeCrutyle wduliuai:-,. II blood is Used, 
the volume required equals the volume lost. Km blood 
Imscs of up Lu 30% of circuiting volume, eleeirulyie sol j- 
ikml* such as 11.13 Lniu ii il's can he infused on a 1:1 basis 4 3 
ml fluids are given for eneh 1 till. of blood lost}. 

Thermoregulatory complications 

Doth hypothermia and hyperthermia are seen during amtes- 
tbesia. Amoltidicfl depress the body’s atnliL) to rtfUlufe 
Lem pernl lire arid oocnonidly Can up regulate Tmnaboliun, 
inducing hyperthermia (eg, nilifiiAnl hyperthermia]!. 
Hypothermia, however, is most common under anaesiltewiii. 
ind laulln frnm A number of factors: 

■ 11 y pnl h-lf muc; IhunnoregukiliEHi is irhpiiired by UnaCs- 
iheLics. 

■* Skin blood vndt vasodilate, 

■ Skeletal m uscle activity «u«« 

■ Shivering is. inhibited during surgical artaeslheaa. 

■ Vj seer id urfkfl are expOHd. 

■ Inspired eases arc euld and dry. 

Amni-iK must _n risk are those with high ratios of surface 
area lo volume (e.g. Koultt, birds and small laboratory 
jin inn a Is | and those with underdeveloped or impaired ther* 
nvoregulacofy reflexes (lk very young and old). 

There are important advene effects of hypothermia: 

■ Reduced alveolar ^ntiluLion. 

■ Reduced heurl rale and cardiac output. 

■ HfrtBtuglcriHn hinds oxygen more strongly . 

* KrytlwfleyteB become stickier: Wood viscosity increases 

* During recovery, shivering elevates oxygen consumption 
ond plasma catecholamines. 

CofiS&QU&nC&S Primarily prolonged recovery is 
seen. This resuhs from reduced drminaEmn nd vobtik* 
agents, reduced redistribution and retarded ifieLabolinn uf 
injectable drugs and may become a self-nhnhirdng cycle. 
In human anicslhaw there is evidence that peri-operatwe 


hypothermia predisposes in i Defeated morbidity arid 
wound complication* •ikur/ et al. r 1986). If hypothermia is 
very severe, cardiac airesL may result. Ventricular fibrilla¬ 
tion is likely when body temperature falls below 2S C. 

Pf&W&ntion Prevention of hypothermia is better than 
treatment and can be addressed in a number of ways: 

* Phiskal factors. 

■ 

- Increase operating room tempera tort. 

- Do not lay animals on cold, uninsulated! surfaces. 

- Do not expose to draughts. 

- Insulate animals with aluminium foil or bubble 
wrap. 

- Use betted blankets- insulated hol-waier bottles and 
radiant heal lamps- 

* AjRBffffbctk behn; 

- Favour the use of short-acling anaesthetics. 

- Avoid deep planes of anaesthesia. 

- Provick adequate but not excessive ventilation. 

- Use rebreathtng systems where appropriate. 

- Use warm intravenous fluids. 

* Surgical factors: 

- During surgkal preparation of high-risk animals, do 
nol unnecessarily wet the animal, clip excessively or 
usi? volatile prcpftruEkm* such a* alcohoL 

- Minimis surgicfll tiTne- 

- Exposed vnccnnl surfacet be irmutewd with 

warm irriyjmL fluids. Noii-suryu:;i I iiiilvI mil 

be allowed hs gel i&eL. Jneismn size rnii.it hi fl4 
small as possibk. Viscera should be rephiccd ill 

body cavities as soon us examination or surgery Is 
completed 

Tr&&tm&nt Po^M?ptfir^1i^ly t the ;mimal dn-iuld be 

LtuKoiiglily dried UMciy lnwds ailxl ha it dryert- TuptCal 
h luE crlii v I Ik n btr applied judiciu Uiiilg -44I 1 IV Light- 
bulbs, rudiuni anfru.rml lumps or iiuulaLed hot-water 
bottles. Small laboratory animals mey be placed in nn in- 
cuhator. IT these rrvethods fail, warm-water gaslne or rectal 
lavage may be performed. 

Delayed return to consciousness 

Prolonged recovery is occasionally seen. Inappropriate 
depth of anaeslhesia. the use of drugs with prolonged dura¬ 
tions of action and Individual pntient senstlivircy all contri¬ 
bute to dua probkrn, Acepiwianne niu_v M W stow 
iffimrin m cert am brw.1^ of dogs and in dogs with dimin¬ 
ished liver lunucmn Multiple chne* of barhiiiiriiies may also 
delay recovury, pariiLulurly in ught-bounds. Drug retention 
■nu.y i l'suIl from inadequate perfusion ot failure of the liver 
or kidney. Hypothermia causes reEarded expiraiion of vola¬ 
tile agents und the redistribution nnd Fedudion of melab^- 
lismi of injectable agents. 
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* flu* needle KiEcd for drug wKhdrewal from vul should “be 
discarded in a metal container and i mm needk used for 
infoclicm- 

* Wear gloves. 

* Do ml pressurise the viaL 

■ Haw eve and skin wudws available. 

■ An aaoslunt Ciipiihlc rf fljvHiJI Ihe ;inL:iL’;omsl ^Imuld be 

prcM.nl. 

Iltc: IBM should brief the assistant on emergency protocol 
and whether or not diprenorphme (which lias a veterinary 
product licence only) oonditiLlB put of ihh prolong 
Naloxone and dipretLorphinc should alwayi be Bvailnbk. 

CarefiopuImonsry arrest 

Cardiopulmonary unrest wun when rardiopulnflorary 

I unci inn fail> Kail unr to iiiiCeiiIc uttL'clivi: L'yrdati'pLjhni.maTy 
rusa^-iijilkin |fl"R;i under Lhese circumsiLnijuch ku d% rapidly 
Ec* death. SofiietiDhL'N C j 3 R is nCH uppiupf’iLsCL": il i:-» futile 

when, animal* with IcmmaT eowhiinfu arrest. 

F^eDOfs prcdisptxu^g to arrest can develop rapidly (acute 
uresis) or more slowly (cbrotik arresti). ! Acute' arrests 
result from oiqgle devastating events occurring' in otherwise 
normal cases teg- (hiopencone overdose). 'Chronic' arrests 
result when many derangements develop slowly and remain 
nnnoliwd unlil the nniBlilive cffocl is. SHilJisIrupfikrr The 

LaHtir jiil' prnhuhJy nionr cuminon itl veterinary priiijlicif 
iiml iildkale i lka I du«: rtbortiLuring and rapid InraKsncnl rtf 

evert mildly deterionliiig uuditiMki are important. The 
axiom "prevention is belter Ilian cure' is most important in 
the content of CPR. 

Causes of arrest 

■ Myocardial hypoxia «le,£. (uchycurdiu. bradycardia, 
hypotension, mynaidiil dbasc). 

' Tos ins (e.j. joxgeimu. UMrtJSCmm,. anaraltwtk overdose), 

* pH exLrejues (e.g, hypoventilation., ilirtek. diuhtrlie keEo- 
acidosis.!. 

* Electrolyte changes tej- hyperkaLaemia, hyixx^ikaemia. 
hypokalaeniia|i. 

■ Temperature extremes. 

Clin ice! signs of c ardiop uim on ary arms? 

* KiuihL ;ii surgical si iif ht-Ti-unes dark and dots easily 

* Bleeding skips. 

■■ Either 'gasping ventilation or apnott is seen (dw lonner 
resembling 'light' anaesthesia). 

* Mucous membflines may become dirty grey, blue or 
while. 

* Capillary relill! lime tmiHH proJoDged (more than 2 
M^eondslL 

* 3 leurl sum ids me not audahlu. 

* No palpable pulse. 


* Ccnlnkl eye position, 

■ Pupils dilate 

* Pry comes. 

■ Cniafll nerve rIreh in lost. 

■ Generalised rmisde rctaxatiou. 

■ Arrhythmias: I hose normally uwcialcd wilh arrest 

mu kudu Vertjiffe:ubr EibnllaEuin anti asy-UolL". Hnwvver, >P 
L"k:Ll 3 ’ucih:i:hariLiu:a I dHaw k: i a Is liii I here is li fie^r-pLMTTiujI 

ECO while meohanieal cardiac activity is lost. Tltia is a 
common cause of mreri in dogs. 


Tfeatm&U 

When ibcHcliKunJ ^igns are reeatpriBed. assistance must be 
nmnicncd immcdiildy, Samijhancouhly, preparations arc 
nuidc for CP*, the: detitiiis nf which are remembered 

with iHl* innuinimic: 

* Airway. 

■ Breathing. 

■ Circulation. 

■ Drugs. 

* Electrical deflbrillstion. 

■ Follow-up, 

before these bqjin. ihe annul is laid in right lateral recum¬ 
bency, pihsilimioil agamsl a hard swfiKe and jf, possible, an .1 
slidil huad-duw-n pnsilinn. 

FtnrtfclJ nursing rip MfflFJf CPR *> jfidf k Juv on 

fflwifwy emrrs mrbody knows wtmft to Ak 

.■A.'ryvay Eracccrve CPR requires an apprepriaidy fw.v-^ 
tioned, cuffed patent endol radical tube of suitable siae. 
When axsistaiicc h unavailable, tracheal intubation! is fac¬ 
ilitated by laryngoscopy and is most eusily aecompltshed 
wiih ihe animal in dornl recumbency. Alternatively, a ua- 
theoiomy may be performed or a catheter may be passed 
Lu the level til Lhe LraL-heal hifitmthrn to allow oxygen in- 
hUlDaLicKu. 

Breathing Ptaftive^piHurc vcniiliHkHL with oxygen- 
jnriLTioit g;is must he irnposcd Thss can be done using any 
of ihe fnlluwm^: 

* Art ailuCslJkLiL' machine amtl appTtipriulle breathmg 
system flushed with 1 nvyeen. 

* Self-inflaLing re^uscilaiion bags te.g. Amhu pauatitulor) 
which connect to endotracheal tubes and alkrw inanuaS 
lung inflaiion with either air (230% oxygeni or KM>% 
oxygen, 

* Ejrpirtd Air <ainlaining lfe% oxygen), 

The luzi iis ufe mElaled u.sing qcfficieill volume lo produce 
visibly su|tn,uionfiuil ehest-wa II exetiTsicms. The lungs u re rem- 
tl.iled immediaiely expiration is ended, bm inu^i bt- allowed 
to deflate to Lbe nomiul end-expiratory pnsiiion. In single- 
handed resuscitation allempcs. deliveriwoor three brgv lung 
rnflulions for evert” 15 chest-wall compressions. 
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Diagnostic imaging 

Ft. Dennis and C. France 


Learning object!ves 

AfU'r siuttying tftii chapier, student* should jV- atfhfc to\ 

* Uitakrtlind the physical principles of djapriic rad»r 
graphy, 

* Have 41 sound working knowledge of radiographic 
e^UBfir'ih-'ni, procedural and safely. 

* Know Jiiivi u,-» perform ta$ic riutinffapfric siuebes and 10 
prepare fOf and avavl in m cm COlttpkl invntigptknu. 

■ Identify and know bow to- mnw faulL* m radiography 

■ Unckniand the principles of diagnostic ultrasonogra¬ 
phy and know how to assist i n ultrasound fLumiratiofisL 

■ Describe ihe basic features of MRJ. CT and scfaitU 

|rtpby. 


Radiography is u rundainenlal purl of veterinary practice 
LLihi is j proadiw i™ whkti nrofl nurses become aclivch 
involved. Fhc prodiiwlfort of Lligjpuniiv Films requires skill 

in the turf of radiographic uq 1 upin mu i, in |ilknf positioning 
and in the processing of the liliris. At ihe same time the 
procedure must he carried out laJfely ifrjihuut h^^iird to 
the handlers or patient.. 

This ctiapler aununarbea the use of radiography in small 
animal prucira. Alt parti of the vetnriiufy musing 1% % VQ 
level 3 stanLhirds lip; centred but it is hoped rival the chapter 
will also prove Uttfill for duy-lo-duy reference. 


Basic principles of radiography 

X-rays arc produced by X-ray machines when electricity 
from lhe mains is transformed. to a hieh-vLiltage current, 
converting some of ihe energy in the eumm u* X-ray 
energy. The intensity and penetrating power of the emergvni 
X-ray beam vurics with ihe size and cHnpfejuly of the appa- 
i-diiL'i, and fht etopoture sellings used; portable X-ray 
niddimc-i arc eapahk: only -nf a relatively low output, 
whereas larger rautcWlte* are far more powerful. 

X-rays travel in straight lines and ran he focused into an 
area called Ihe primary hcam. which t% directed til Ihe 
palienl. WijOnn the parient's tissue* some of die X-rays nre 


absorbed; ihe remainder pass through and .ire detected by 
photographic X-raj> him producing a hidden image. When 
ihe film h processed chemically a permanent ph-nare or 
radiograph is produced and like image may be viewed- 



and properties of X-rays 


The electromagnetic spectrum 

X-rays are member* of the dKlranapulk ypedriun. a 
group of types of radi:scu>n wtucfc hive some similar proper¬ 
ties bui which differ from each other in their lwdvnuth and 
frequency fFig. 74 ,1 Ju 

The energy in a given type of radiation 1 * directly propor¬ 
tional to the frequency of iIk nidraiion and inversely pro¬ 
portional to its wavelciLurii. X-rays a m3 gamma rays arc 
similar types of decLromagitcLic radiation which have hiigh 
frequency,, short waivlnglh and theftfom high energy. X- 
rays are produced by X-ray machine* and gatmni rays by 
1 be decay of radioactive materials. 

Members of the dcctromagneLie spectrum haw (he fol¬ 
lowing com mem fentuitc 


* They do not require a medium few iransinissM/in and can 
pass through a vacuum. 

* They travel in straight lines. 

* They travel al the Buie speed - 3 x JCr 5 m s in a vacuum. 

* They interact with mailer by being absorbed or scattered. 

X-rays have hhu additional properties which means chat 
they can be used to produce images nf the internal stnetura 
ot people and animals, they arc &ho u^l in engineering for 
dMtMclinje flaws in pipes and coiisitfuciiun materials Their 
exLra properties ire: 

* Penetration. Because of their h 1 ltIi energy I hey cun pene¬ 
trate substances which are opaque to visible ( white ) 
light. The X-ray photons are absi?rlted to varying degrees 
depending nn the nature of the ulImuocl’ penetrated and 
the power of (he photons themselves and some may pass 
right through the PUkhI, emerging ul ihe other side. The 
shorter its wawtaigLh, the higher the energy of the X-ray 
pbolon and the greater us penetrating ability. 


fildio Radar Infra-rori 

1 . I_J_ 

I LOW Ir&ULrtfiCy 
long waveinngEb 


VHible lighi Ulira violH X- ind y-rnys 

■ _I_ 1 

! High frequency 

■fcoHtwawlingth 


r i|j, 24.1 The dcelPiiii^3Ktii: >pt‘vin-m. 
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« Ellen pii plwiiiigrafiiiiL- lalm X-ms have Che ability to 

produce a hidden or latent image obi photographic film 
which can be rendered visible by processing (film in OU&- 
era is damaged by exposure io X^radialboii). 

* FluhKsniw. X-rays-cause crystals of certain Hib»14ira* 
to fluoresce (anil visible light) and iMs prtipeity uti¬ 
lised in the naposilini oriiaUsMiiyiflfl screens which arc 
used in I foe iWXdtnj of the image. 

X-rays also preduM Huhigicfll rim nge* in living tissues by 
altering ! he siTUtfurc of at-cOTS or molecules or by causing 
chcmkul rtitdJoiiKi of ihtse effects can he used bene¬ 
ficially m IN nidmLheiapy of Lumours, hue they are harmful 
ito iLiinn.il ijk*iics and eonsiiiuie a safety hazard, Aspects of 
rudiaiiLiEi safety are considered later in the chapter. 


Production of X-rays 

X-ray pholous or quania sire l iny packets of energy which, 
are rdeused whenever rapidly moving electrons are slowed 
down or slopped. Electrons are present in the atoms of ill 
ekmendi ;md in order u» grasp the fundamentals of simple 
radial iom pbydcf ii is necessary 10 understand the structure 
of ;iitt4iiorn(Fif- 14-21. Atoms contain the following partktet 

* PWiBuhn: positively charged particles contained in the ceu** 
lie Of nucleus of the atom. 

* N™iruprft panicles of similar size to proiodtt whidi m\i also 
found in the nucleus lull which cany no dec tried dharge. 

* Ihdne smaller, negu lively diarped pankks which 
orbit around ifor nucleus in differ ml pbiiei or ‘‘shells 1 . 

The number nf ekciroris mfmfnalliy cq unis ihe number of 
proions and ihe atom as a whole is electrically neutral. 
Tbc n urn Nr of prolfiiu and electrons is unique to the a toms 
of l?jl3i dement and tscalled the ilmir iwimbcr If an aiom 
his^s one or more electrons it becomes positively charged 
and may be written as X' (where X is the symbol for tint 
elcmcntjL If an atom gains electrons it becomes negatively 
charged ^X '). Atoms wiih.charjijes.afe called §wlh or arc said 
to be ionised. ( 'wnfHiunds are ir«;niri hi Italians of two or more 
elements and usually amaiii of posilive ioars of one element 
in combination wath negative ions of another, e g. silver 
bromide (in X-ray Him emulsion) consists of silver Ag' 
iiTick hrnniidc Kr‘ ions. 



Hft. MJ The Tiructurr iif ftrt dun, N = ppefcuB Ipri^csu usd 
ekuIibiu); r = (-dwtf lim represent electron jhdbr 


In an X-ruy i ubt bead,, X - my pltnluni-i are pindu^vd by 
Collision^ between fUsVmoving deCIrcms and the alOftlfl of a 

Marvel* dm ail. Electrons which arc completely halted by 
ihe target a lore« give up all nf their energy to form an X-ray 
plinLun, whereas those which are merely decelerated give up 
smaller and variable amounts or energy,, producing luwcr- 
EDcrgy X-ray photons. The X-ray beam produced therefore 
containrs photons of a range of energies and is Hid to he 
gH:«ly cliiroffrMilic If the number of bckfeal deeitrcwia is 
increased, more X-ray photons are produced, and the inim- 
sity of Lhc X-ray beam increases. If the iiuddeni ekctrofll are 
faster-moving Lhen they have mure energy to luxe and so the 
X-ray phOtiMB produced art more energetic; she X-ray 
beam s quality is therefore isicf cased and it has greater penc- 
I rating power. 

The intensity and quality of an X-ruy heum cun be aliened 
by adjus4ing She settings on the machine. and She practical 
effect of this wilt be discussed in greater sleLail Laser. 


The X-ray tube head 

The X-ray tube head is the purl of the machine where the X- 
rays arc generated. A diagram of the simplest type of X-ray 
tube, a slalionary or lived- i»df tube, is shown in Fig. 142. 

The X-ray tube head contains lwo clectrodM, ihe nega- 
liively charged caihnde and ibe positively charged aimak. 
Electrons ire produced ai the cathode, which is a coiled 
wire filament. When a small electrical current is passed 
Ihruugli Lhc filament it becomes hot and rale-uses a cloud 
of electrons by a process culled tknnirame cnRKkni 
1'ungsien is used as the hlaracnt rnuLeriul ’beennss; 

* h has a high atomic number. 74, and therefore hai many 
elecIrons. 

* Ii hns u vcry high fi-itliimu. pemu of 3J5SO C and so cau 

vtfdy N huiUd 

* 1 1 bis helpful mechanical properties which mean lhut 
fine, ervikd filameuls can. be owide. 

The current required to heal ibt* filiimcni is mil and so 
the mains current lo the lilmMiit is reduced by a step-down 
or filament Iranplwriraa' which is wired inuo the X-ray 
machine (a irunsfurmer is a device for increasing or decreas¬ 
ing an electnc Lurrciath 

bkvt, i N cloud of electrons needs to be nude to trarei al 
high ip^tstS acrofli the short dislance lo the largm. This is 
done by applying a high ckdridil fw^icnCiiaJ difference 
between the filament ami the tiireet ihai the flknKnl 
becomes ncgali^e (and Iherelore repels Mlc ekctronsi and 
ihe target becomes positive land aLtraett lIkdi). The filia- 
nicnl ihurefore a eathvKte and lhc target an 

anode. The -electrons are- formed into a narrow* heum by 
IN fact that i.he filamunt siis in a nktad or mylyblenum 
fuciisin^ cup, which is also ai a negative potential arwl so 
repels line electrons, Tbc citron beam oth*ulipvu* u weak 
electric L-urtem across the tube, whidi is mfl*sured in ntlfeli- 

ymprreh I'm \l 
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KEY POINTS 

Produfllort and properties od X-r@ys 

■ X-ray photons are 5 -Tiai p; 3 cM?l-S 0 < nnergy Which 

art* produced In 8 h K-rey lul>e heart 1 nt?m irte 
energy of rapKJiy-moyirtg electrons 

* They can ponohnre rissue. eWetf photographic 
film and cause fluefWMnce on phosphor ciystais 
« Rotaiing-arodo X-ray machines can produce 
higher emporium lhan stationary anode 
machines 

- X-ray matihkras may ue portable mobile or fined 


sped, 1 1 tube arm .idaptcr-s can he HM«t, II used liir ug isim? 
rHitiopniphy I hf lunrsr should he rcstriiinevl rra ilodi-v since 
die V-r:.L; machin.-J fanout he mot «t nw-iy guidJv il IliC 

p.Sdcn< TFiiHVPi. 


Fixed machines (Fig 24.9) 

Tifct: ivovt powerful X-ray machines are built into the X-ray 
ruum. being icrewcd to the floor of heme: mounted on rails 
or overhead gantries. The lube bead is usually quite mobile 
on ila mounting und can he moved in levend directions 
which is especially valuable lor equine nulbgruphy, The 
liaosroirnwrs axe situated in cabinets some distance from 
the machine itself, imd oonneeled to rt b) hijJi-tension 
cables. The EargeM fixed rn-iehines ^-m produce up to 125b 
m^l und produce orceltanl radiographs of nil patients, hid 
ta of ihe hiuli pm fid' piirebuse, inhEii|liM|on jrld pim^ 

RcniLrifoe iHl'v :iTt r.sTL'L'i fcuiistl: ouE&ilL* velirn icsirv insLiluEtnns 

■ 1 - 1 ■ J J 

jmd hirgu equiac prauin!*. Hottcveir, ac^erj etinypamiiN arc 
now producing sitiJiUef r Jlxed Jt-say Hiaehiit»js especially for 
the wt (Binary murlwL which are much more affordable. 
Fixed X-ray nutchmes ;ire oflen linked ck& ironic* illy io a 
flouting table top and moving grid 



I'Ir. ± 4 .M I ixcd X-fj> ir.jchme. 


Formation of the X-ray Image 

I he pioLur-j i% fsitniull]. j ■shsbdLiwgraph', m j pic¬ 
ture sn black-, whUc and Varying -.-ludcs cif gruy, caused h-v 
iJilfL'iL-nces in ll:e AffiQUnl of absorfitiori df the tain hy 

di IIl'TltiI ijuiuu^ iJiul Ik-TiLV hi differences ill iIlo alBUimL of 

radiation reaching dte X-ray film :md eaocing blackening 
[Fig. 24.m. 

The- degree of absorption by a given tissue depend - on 

three bclon; 


ABC 



I ifr 24Ji Diaeniirmnlk ernsv MelKm ol a thorax lahfiriw [orm.iEii: n .<i 
■iiX-Jay fraitowcriph K-rnj pfaHtim pm?m£aJfiii£ pollb t ueliir^dy 
ahiorhed. and mull ii: while nnsas on itk: rj.di<r j^ h. \- ta v phiMc>n« 
r=i--ir f HloiiH i'.ilh B utc parlly and prciducc mlcrriwiJjj-.C' 

-1 Mtd i.-- urL^ oa El il* tuJiugruph. • R c pn^TtfuLTil wiLh Ita pcrrniv-4...in «f 

El _> 1111 l: IitkIiiII 3 i ilnli.ui | 


J^h, 

■r-v 


..□pyrignteo maferia 
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Storage of X-ray film 

As has already been mentioned,. unotpmed X-ray film is 
sensitive to light and so must be Flared in a fighbproaf 
container. This may be cither the aritpnu-l film bm or ;i 

kp lLl-priiiii hoppu'T. I'i ini huTLL's _iikI I>.mlI>_i.I cji.sstLLLs ^lioukL 

hi! ktipc jiwiiv from the X-ray area in case [hey art- fogged In 
?>caMi.’rL r cl radial imi; they may be kept US le-jd-lilted Cup- 
hnan.U it nLuil'lI near a Miuroc ui radidliOO. 

l ilnis are aJ#o sensitise Lu lvi lank uhnnit'al fumes and of 
enurse IO efiirirJeal splashes. su good darkroom technique is 

eaenliaL. They may he damaged by pressure or raiding so 
^louUt be stored upright and hand led carefully without 
being. befit or smtdud. In hoi diinaies. high [cmpcruLure 
or humidity may be a problem and so film should be refri¬ 
gerated. This is not usually necessary in the UK n 
Finally, film has a finite shelf-lift which varies with the 
type of film U k therefore wise to dune the lilm boxes on 
arrival and use Lhwn in foiucno. ta iihim the expiry dale 

shown un life! boa. 


KEY POINTS 

Recording the x-m image 

■ X-rays produw a hidden of laterrt* image on Wnt 
emulsion, wtich ia rendefed viable tyy chemical 
processing. 

* The efficiency Of image production is greatly 
increased by the use ol mlensifying screens, 
which bAow a large reduction in exposure facto re. 

■ The lilm used musl be sensitive to the ccHour of 
ligtTt emitted by ihe intensifying semens. 

■ Generally, film and screen speed is inversely 
regaled to image definition. 


Radiographic processing 

The invinblc or blent image on the exposed X-ray Film is 

rendered visi hie ;md per in .men I by :i sepv's ofctlCVnical rBK d 
limis knnsYii as pnx. - i-s>ing. As with phnUi^n-ipkie lilm. ihU 
mu.sL be Larded nut under L'oikdi I um v vf relative darkness 
Un Mil- X-:ray Him is waisilivL Lu bliiekL'nmy hy ssjuIu li^ht 

(fagging) uc'iiil processing is Li.fmpk.-Lif. 

Allhough moat pnpk' now use auEnmaue proctsaewx ;m 
wwkirrtanding of the principle ol' manual processing is 

ilpeevsiLp.' fls aulomaLie prLiee*snr.-> ^[ferale ofl the ^ime prill- 
Liplcs. This viill also permil idenliliLal ion sjf pTWCBFins 
tjuhs. whiuh will appear similar svIiLihci Laust-d by prob¬ 
lem* with manual or automatic processing. 

Manual processing 

Him 1 a re Issv fUi pcs in the procedure of manual film proces¬ 
sing: dirvehiptriLTib miomu'Llijik' nii^ns*. lifting. washing ;indi 
drying. 


Development 

The mu in active injjredicnt in the developing sn'luifon ■‘s 
L'lfher plwiniUmL'-bydriHiuiiiiim . 1 Or nu liKUhi driHiuiiiiim 1 I lie-se 

chunueiils, cnnwrl Lhe exposed erysEal.s of silver bromide inlu> 

minute grains of bkaoL, HKC&llic silver whilst ilie buHi icdL Lons 

an* released 11110 I hr solution. I Ins prootsa is kficrwn a& 
rvduLtiflici and llic HtkvtUijXi' jLii as a rL'dut in^ ullliiI. TIiC 

lai.Lih of time Hu which Mk- lilm is immersed in ilicikvdoih.-r 
[usually M mbiubes) is critical, sini££ logger devdopnHiil 
times willi allow son* of the un ex posed silver bromide 
eryslals lo be ooiivcrLod to Wuek. tncLalkc silver as well. cjuBt- 
iuaifo-mi ii:irkenin.e of the Ha lehemlcafl or iJi-iL-hipfiic-nl 
fiiH 9 « 9 ect»ni on lilm ftullsj. The developer must ulso be 
used at a eonshini mid unifann teniperiirure f usually 2 u C 
F> and ways of achieving this will be considered later. 
Precise limes and temperattircs for developing films are 
jiweii in ihe naunuSticturer's instmetinriF along with Mime 
indication of how the devdopnwnt lime may be altered So 

cnnLp>cns:i le I lit inuivuLdahlL 9 ^hanuys in ihc tempernluiv uf 
lIil M^liiliun. 

Oilier dbL'niicals m Lbe develop! iil* xilulnm 

diL'IuLlc ;iil JL L L'k'rjIi.ir ;uid a IiuMct, To priuhuv and ifuiiil;im 
lIil- dkaliniiy- of nhe lolulmn neciTvSiiry liir elliLicnl iL^ clnp- 
liieiLl. and a rcstraiinT l«i io-Llill Mil uptuuUI liI LlLrvuliiprncnH 

fog. 

X-ray dcwkrping drriuiionsi are purefaased ns eouceftt-rjued 
liquids Skin irritation may beohatrved alter handling pro¬ 
cessing;; solutions. This m .iy In: due to an allergic- R&ctUm or 
due lo the alkaline nature of she developer. Gloves should 
be worn when the chemicals are handled. IT live problem is 
mar'kjHl. the paren s doctor should be comdlcd and 
infocmed of the chemicals involved. 

During Mk development of each film .1 certain qfimBintity 
of (fie LlevifliipLT will be abmrtwd into the film emulsion 

and to I lie Level in Ihe developer UHlk will gracluiilly rail, 
On no iLwLLnnil siiiiLihS 1 fie siiEuLioii be IcyppHiLi up with 
water us lllis will <Lau%c dilutinn and suhv^uevil under- 
dflvelopmeilt of films. The cKnuinal Llevelnper siilulNsn is 
also- unsaieahk for toppiiLg, up. as iIk pmporimns of ihe 
dilTerenl cbnnicsl eonstiLuents of ilh: deveiopO’ change 
wiffi each Ulna which is developed and (he soluLion 
becomes unhalarwed Instead, special developer rcpleiiidiur 
solatium should, be used which lak-c into kclhuil. and 
componale For. this imbalance. Eventually, however, Mil 
developer will become exhausted as the active ingredients 
are used up and the solution becomes saturated with bro¬ 
mide kwr*. 

Developer w ill also deteriorate with Lime hy the protest ^f 
nsidjiidin.. which wilI again result ia underLlevelupiiiL'iii 4 ?l 
films This process can be slowed hy keeping lire developer 
tank cohered; in larger replenishment tanks there may also 
tM! a floating LilI 011 Che ^urhiLL t^l i he Mdulkin WheLher or 
mu ilie developer i^ used n is therefure unlikely to be fit For 
use after 5 nvonihi, iiud %o Mil* g^neml rule is in change the 
dm taper conplfitely either every 3 months or when un 
equal volume oF reptenbher has been usod, whichever is 
EFk sooner 
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Loading the hanger 


I mil l he film intu I In: Ikaiiuer. liandLiiiy iL a& Lillie as passible 
and loud n nig il only itL the cJ gesC With the duinnel type o\ 
hanger , i he Him i* slid gently down the ehanneJs from i he 
Lup, ciiuLiged an ilk IhiUoiti channel and Llievi i he sap hinge is 
uloHrd 1 1 ay. 24. 21 j. Vk ich ilk clip type oF hanger, the film is 
attached to ilk bottom clips licrst with ilk 1 hanger upside 
down, .nd Lhen the hunger is plated upright and the lilni 
aLlacbcd i ■»the top dips -.o dial j? is held taut (Fig. 24 221, 


Processing the film (Fig. 24.23) 

ill fU-mavG she developer lank lid- insert ihe lilm and 
hanger and agilule iwnils m remove -nr bubbles from 
i he film*surfa^fii 

ill ( Ilfmj Iilc lid and L'iHnvneriLr ImiiiLu. 1 Sic lid is kepi on 
I mi ivmi nrdsjiris: li i si K il fcduiEXS the Jniouni of Okjdft- 

[Lon uc ilk- developer by the atmosphere. and aeccmdly 
the dcvdwphig him is Mill senii vl- to fogging by pro¬ 
longed expos UK to the safe-lagliL 
1.31 The him may be agitated periodieully during develop¬ 
ment lo bring fresh developer inloconlaut v, Hh lhe film 
surface and prevent streaking. 

|4| As she end of line dcvdnpmnii pcnncl, remove she lilm 

and Eratisfer quickly Eli- ike rinse Uriic. 
i Si linnwrv and agitate the Si Ins in die r in--e teller I'm 
a hi ml lU socimdi 




lisi. H.B 1 11 .In ;i vllp fc«. 


(h) 1 rUlstCf tliC IiIjii Cli the tmiiu tank Altrt 111 ■•ti.^nds 

I he iglil may he ste Itched Lin Or Ike dcHk OpenL'd. I lie 

lilHi may be examined briefly oitcc the millcy appcuF- 
iince has chit red but it should be fixed For ai least In 
minutes to .aIIou hardening eo take ptaee. 
i"i Wash in running teaser For hull an hour ill running 
teller is mH available in She dartrttodi the film may be 
washed eluewbere*I 

(Bj I Try ibe him by hanging if nn a hint teiresn a dusl-J'ree 

.il inirsptiere. I dim in channel hangers rniJM tv rCTIfttexI 
lirac mid hung by eJiptL I ilnii must not tnutfi each 

other during, divine 

tea « tB 


Retoatfing the cassette 

Hits stage mail be performed ^hal^ the Film is developing 
i h Insure hands -ire yfetui ai*d drv, 

■•M 

1.2 ) Open the cus.sc16e. 

1 1 > Removi? a new film From (he Ulna host nr hopper. 
Flnndle cii refills wJlfawul cKcmftivc pressure or bending 



is aa 



&»■ # I r. p- rrg Rmpir p fiamg, Washing 



Drv-'iu 


I iiL- 24. ZE t.iMi li!l7 H kl|:iruirJ h-iIUKF 
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a* unproctuBd JLInu are- suacqrtiMc to damage h\ pres- 
sun. 

1 4 1 Lay the tlLm iil bIic- and. wi Mb j lihgtrriip. L-usure 

that ii. is seated correctly and will nvn lx- trapped --s hen 

cht l/asSCUe IS L Ii.MCd. 


Manual processing of non-scrcen film 

As the emulsion of non-acncn film is Ihkfcer than Lhsi L of 
screen him il tike longer for the developing -and- listing 
chmLicijE lo pmelnKe lhe ernulriofi and act on liiv: silver 
halide cvjslab DevdtopnedE Ernie should itormaOy lw 
increased by about 1 minuie and clearing time in Hie fcrtr 

will he several imnulcs longer. 



Dev skip Fix Wash 

5- 


Pit 24.24 The essential isI ins oFiin nulnmilk prncmor. 

JRrprodmd iih lb . 1 fH 1 rmi»i<in cif ILullifre Tindall. London. I 


Automatic processing 

AstBomaiic Aim processing has. umal admintfl^i over sys¬ 
tems of munrual film development us il saves considerable 
time and effort and prod-ucc* a dry ndiofiiph thirl is ready 
Llt interpret in a very short space of time (as low as 90 
seconds with some madiinesL In addition, the filmuc pro* 
erased to a consistently high standard, 

AutomsiLic proccnon are now widely uwd in kpiwfpI 
practice A dutrooni ts Mill itqiirrtd to vmlnad and retold 
the caiwlles, hyt nnly a dn bench is ncucsetiiry- The prtves- 
sor muy be entirely wiihin the dark mom, «r ihe feied imy 

m,iy rsiss through I he d.iTkrnnfli wall lit a pfutCsh^f winch is 

I oca led mii-wlv. 

An allenuiBive is-a da>lighl proflCswM such as ill ay be used 
In a Jiuimti huspiLd I:. these do not require a dsrfciuon bui 

require sped LI I eiissettcs and uaed regular servicing An .ihcr- 
native which is found in sume pmeikes is a small uuioinacie 
priieesMbr wiili light-proof sleeves inio which the forearms 
ary inserted, manipulating Lhe cassette inside a dark -urea 
and feeding rhe film inro the machine by feel. 


Construction of an autornafre processor 

An auUimaLiL- piw^HOf consists of a tight-proof container 
lticIi'si ii l' a seTies uf rollon which pass lhe lilm through 
d*v*lop«. Smc, wash waler and warm air iT'iji 24-24)- 
The intermediate rinse is omitted as excess devetapff is 
removed from the lilms by squeetytt Hlkrt, The AewcaU 
are used at a higher knripe&iiunc (about 2Sf'C/B2 F| to 

speed up the process, .andi the wduliuns are pumped ill afresh 

for each lilm at a predcLcnnufeid race, there is therefore no 

w\*k of poor pmoesurig diic to lhe use Ol exhausted chemi- 
Citi, A cortsidirrahk: ac'iluUilL of WBtH needs BO flow UlUTHJfh 
Bhe uuii for the final finite and so there muit be m 
watetf supply and adequate drainage. Foully, the films are 
d-rkd by a flow of warm uiT If the lilm ihrcmghput is high, a 
silver recovefy unit my h§ MMaciwd Us i!ta peocMMr 1* 

retrieve Silver from waste clicnneals. 


Maintenance of the automatic processor 

AolnnBlk prwwwn imrally reqiiire ii 'iuTd-iip period of 

l,U minBiles pri?T 10 U»¥ (loflgsr in Cold w^alheiri. J-ilms 
pr< \es<eil before the m-iL-hine has rcaclyjH i|s i>pcrji1ing Kftfy- 
pL , r;i|are will he ^mcUirLlcsL.-lupo.L. \ller lhe wann-up periLKL 
;i pi^L'e ul‘uncxpcMcd him -ihc^uld be pa.-is^d lluouek lei* Lheck 
Lhe l.'.mtl'L'L funcLiomne of Lhe pnn.ir;%SLir and lit lecnOVe any 

driod-an dhmieals from the rollers hy adherence to the 
uohurdened ltuuImoli. Al least lu lilms per day should be 
pui through the processor io ensure adequnle repknishmen t 
of the chemicals in I ke tanks if necessary Bhese miiy be old 
films. .41 the end of ihc working: day the rmiehinc should be 
switched off and Ihc rapcrfiml rollers wiped nr rinsed u> 
ronow any chouinl kuvd, 

Once a week the machine may he given a more thorough 
clean according to ihc nwmufiicLurer's iuslndima This 
requires ii deep sink so IhaA the whole rollsr aMembly tor 
ciich of the three iiinkv can bt rertibved and [lhoruujj.lily 
i'I Allied. An ti^ld Nxitbbnish is useful fur irkiamnu urmmd 

the L-irev The tanks aKu need to he Lk-aued once lire 
chemleflls have Ixen drained out. An algicide solution te g. 
Mriltiut] can he added Lo lhe wash tank to help remove algue 
from the lank walls and roller iissenth|y r 

The chfrniegils required are prcKtuK.'cd spueially fur uulo- 

rrujiie pTi>LL!SM>rs jind are not usualtv interchangeable with 
S4ilui kMis- for lYiLiiiuLil procttang as they- are fbnnulaled for 
use at higher Lemperaiures. Since fresh vhemiciMs Lire 
pumped in for e4jch lilm and (hen d Bearded. I here is nn 
need for developer repkntsher tolnlion, The dofiidi art 

mi!d^ up by mixing anKnJirutvd snLuLiorss ihnmughly w atli 
Wilier; in (he cw Lif Lhe duv^Loper ihcre are three eoncen- 
Iraks, one aeling* :is □ ‘starter" solution: fi>J fixer there are 
iw-Li. The couitjlAJents niAUi be mixed in the correct order 
and with lhe correct aninmt of water. 

The automaik processor should be regularly rervkcd hy 
lhe manufaclurcr's engineers lis breakdowns Can he vyry 
inconvenienl, Mod enieineepi will also opera(4an emergency 
service hul neverlhcli™ IL may he wise Lli have the futility bo 
pmceut by hand, skouLd the occasion ariBC. 
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Film qualify with automatic processing 

Allhough jiutoiwiic iwoc&ang will prodm lilms of a tfui- 
snlcnUy pood sLnndard. Ihcrc is always a slighl loss trf'eoiv 
irasl Lrunnpared With thf best 1 ti4i1 tan he iwh^vecji by pcrloi.L 

hand pfoccMiing. Hwnvr, the kittur is m.n erfien achieved 
uiid so clu.- automatic pmccssiir is usually of great benefit to 
Lhc praeike und likely lo incrai&e (he enlhuaasin oF the >uiir 
For ndkignptiy. 


^ivtor^f/c processing of non-screen titm 

N<5H-s^tft<h iiJiiL ray be put lb rough t hu imUim;ihL- punw 
Mir buL ‘a ill usually reXL^ire 1 suhsequunl manual Sbllrfig arid 

lurLher wn-shini* und drying w bulah the ck-aring process i n 
the Ihieker cnirfsipn Jayirrs. A small amount of the fixer 
Si'lliiljop platL’il 111 , a nna.ll pla.slie box is adcqU4iic tor ibis 
lii.’PHLiKLmL' on ilk; uh of Uw film nad Ihe nnlUR of Hi*; 
pmmsnr, »iw iwD-Knccn film may he too wiall to paw 
through the- roller sywem and will hl-liiI onrupkic muiiiLal 
development. 


Fiim faults 

Rjidiu^FiipliiL- qualiLy is often degraded by faults llrihillf 

during fispoamre or process i ug of l he film. 1) is important 
to be abk to rL'L'ojrjse (he cause of lilm faults m onckr lu 
cor reel i hem SomtinB (here m;i y be sevefal fusible 
causes Ibr 4i given fault. C iimnum Film faulli, their causes 
■and remedies are drown m I able 24.1 


Disposal of waste chemicais 

l-Lxer solutions must not be disposed erf ratu the annual 
m-^ians dunnage vyrtcm as silfaw ml Lhe uwd Ami is environ- 
rnenluHy iosjl\ mid i lie practice may bn lined by their water 
supplying L-cMtipany- instead [foe solution should be collecled 
and disposed of by a company dealing in such waste, An 
ahcriiaEBve is (o pass ihe solution through a silver recovery 
system l although llie value of Lhis depends on the wpcld 
ptitt or" silver, It ray be potsihle lo take lixcr to a local 

hospital lo pass | jiroiijih Ihear silver Teeuvery anil- Fixer iriaV 

be pul buck into u n aultffliatk: pnim^sor several (imex using 
dipstick* Ln icsi it for activity and to s-how when it is 
exhausted. 


Darkroom design and maintenance 

Requirements 

The darkroom is an imfKTniJiiK part erf ifoe radiography sei- 
ap within acb practice. The following factors should he 
considered in its construction: 


* Size. Id&ally il should be of a reasonable si/e to allow for 

satisfactory working eundicuios. :iiid should noL be used 

for any cm her purpose. 

■ l.ight-pmidiiire. S he dArkioom must he completely lijitil- 
pnwl\ ami [Ins uiusL be checked by standing inside the 
darlLTLium for about 5 minuirt ualil the e>e< bcnmrt 
dflfi-adaprted, as smui\ chinks of light euienng may 
otherwise go unuoliced. The r^im musL he kurkabk 
from the inside to preveni ihe do nr being opened inad- 
verienLly whilst fUms are being processed- Light-prooF 
nuze cncrumTs or nFLnlvmg cyhmlTical doom are used 
in busy hospil4ll ckiparCrnenls lliiil fadio^gfaplkirs 
have fre^ 4 ICCCSS le Lhe darkrcMsm. 

* ScTvieas. I'hcnc uisuully needs lo lx - supply of elcvlrieily 
and mains wuler and a drain, although soitk tahle-Lop 
processors usewatef in hollies Wilber than mains lAaceir. 
Access Id a sink for cleaning the prPOSWr alw) needs in 
be considered when designing I he mum, 

■ Yeutilutkin ill'(hi? rnnm is usodcHl^n. siuIlC fotiil Ol ligfol- 
prucdi^S vcnlilaaion is essenLiat. 

« \\ alls, tlunr and exiting The ualls and eei'li ng Should be 
planted while or cfeatB (not Mack) EO ns lo reflect lhc 
subdued li^hcitky, making il easier for Ihose workang 
inside to see what (hey ure doing. The walls untl Hour 
should be wasliflMc and icaftaivt to chnnkal spiafheie 
][ may he wise lo lile any wall airu likely IIP be splashed. 


Safe lighting 


Siftflt X-ray him is seaisiuve lo while ligJil unfil lhc Fixing 
*Uge r ilLuminatlon must be aduned using lighl of low 
imtuity and a speeilk colour from nMghK. wfiieti 4 ne 
boxes combining low-wuiiiige bulbs behind br^wn nr sbrL 
red fillers. The colour of lighl pmhiml must bo Safe tm 
l he lype of film being processed a» gfeen-MsW^ lllner 
reniuire dilfereni. tillers in bl|iL--seftaidve films. IF Lhc 
wrung filler is used itieri Lhe films will heebie uniformly 
Fugged whihi being handled in the darkroom. Safe-li|hl 
litters must bn ducked carefully for flaws and darape iis 
even small puipticki will allow lighl kaki^ this iududes 
the top Filler of 4irv iudiml siifc-hg:Hl. The eMfcierttjr erf the 
safe-lights may be dnlml hy Liymg a pair ul seissurs or a 
hunch mF keys an unyspiis^tl Film lkil I lie work hemJi lor 
PV'tkkIs of up lo 2 Dili null's and. l l icn pf'.s.V’siil e it. If sig- 

ndWant fdggl«i|: is nceurniig ihe jmcijL obyciii will be visible 
un ihe rifon. It should be nosed LhuL no safe-light h com¬ 
pletely sale if live Films are expowd For too- long or if (be 
safe-Ughrt is ioc dose lo the handling urea. Film maniil'ac- 
Hi rers wi ll advise on lhc torreei lili^r eddow need^l I nr 


parlicular lypes of lilm. 

Two types erf sale-lighL art- uvailabk': dinvl ^alu-Ji^fils 
shine lIlilvIIv CrtHJf lIil u■.irking area and iirdirysi ^-afeHll|jhls 

pfoduce light upwards wtucfa is reflected from the ceiling. 
The number of safe-ligfits- required varies wulh ihe aze of the 
room bin -should allow cfBcknl Aim handling wilboul runi- 
blbig. 


C opy ri g hted m ateri al 





processing ?2l 


Dry Bad wet areas 

rf manual piwmiiU i* twtf the dt$jkraan should be 

divided mlii 1 v.lv v.Lirkiiju jreuh. the ilrji urva lllld (he wet 
41 rvu 1 1 il!.. 24.2*). 1 1 lIil" mom is, targe enough Ihttfi ire.r- 

may he >ep:iT;Lled being flit opposite BUksoflhc room bul 

ttdbein i Iris ]*% fiot posaihle they itmsi he separated by -a pari i- 
i ion Eli jirewtU flushes from the wet arc* reaching Ihe dry 
bench and damaging llie fains or conl;imimil ins the intense 
fyiftg senna. 

* Dry area, [n this area the films are secured in huees 
(preferably in cuphurds) or in film hopper*, loaded into 
and out of cawltes and pi need in the 111 ill hangtrs prLor li) 

processing Somclbm films are ;i fso labelled liI [his 
sL;iuc. Dry ifli Ini lumbers slliiuld lx - SIHfid Oil B. rack 

above the dry bench and there may a bo be a slonigc 
ana for caasrites, 

* Wei area. The processing chemicals ore kept and ilttd 
here. There should be a viewing hn* with a Llrip iruy for 
im I i-.nl nanunBlnn of Ihe films. ;t wy.ll rack for 

hlflrgCTP and voinc Lirriingemunl fur allowing hlifcis to 
dry wjlhouC dripping -mtrr Lhir Elssur Crf Other WOlliing 

■area*. 


Usually, il il processing solutions are eonlatncd in tanks. 
The developer lanit should have a wriHidinig Isd to dw 
down the rate of deterioration of Ihe developer due to oju- 
JaiiLin by the atmosphere. Ideally the inrtc mediate nns? 
water is held in a separate lank si milled between ihe dev el¬ 
oper ii nd ihe fijwr » -is to prevent splpphc* of duvelnper 


falling. into the fixor. The rinse water should be changed 
IrequeiiLlv. T3ie linal wash tank should contain running 
waier if possible and should be at leut A Limes ihe si/c of 
the developer tank. 

In a busy radiography noil the Lank* should be housed 
together in a larger container filled with water and maio- 
i nailed ai a constant temperature (usually 20 C/ 6 H T"t ( 1 %. 


24.26). This wiler bath ensures (bul tore chcrttesls 
always at ihe oorrept, uniform tempera lure for 
and saves time as well as helping to iivotd urnkrtk^lopmem 
of films. It is not ewentis] lo Neiii the liser but incUmOn in 
the water bath will prevent listing from plowing down iti very 
cold weather. Water bath UTr-UngemcfitP may be piirdhasL'iJ 
■us qxdal unite or may be self-consEiwted. mi np an irfutiw- 


pkm Inter and a thcnttOPtef. 

If j water hath is not available the tank* should siL in a 


shallow sink to prevent wetting the floor. In Lhb caw Lhe 
developer must be heated prior to use using an immersion 
heater with a thermostat or a thermometer (lhe latter 
requires constant checkingMFig 24,2“?>, The solution mi^t 
not be allowed to overheat and most be thoroughly muted 
before the him is placed- in the kink, m an tuveven tempera¬ 
ture in the solution will result in. pi itchy development and a 
m^itled uppennPCt in the film.. 

If lew f-sdingr.ipiiN ;ire priieusNt'd, I lie cl M^nuciils m;iy he 
kept an 4arkn stopptrtd Houles und poured into Shallow 
lIi v3ic*v i ur uv (as in piiolugriiphy). It may -iJmi Iv laceessj!)- 
Ili L'niipk^ lIils LcL'hiiiL{ue shnukl llfcc LiuEiMliaLie pfLieuss^al' 
hreuk duwh ur Iur' ^nhulL dclltul lllni Vrlueh l-ji'iVIoI lx; pul 
fljijumg.'h Lin uul^qnuLie prtpetsserf. I hu'-.l-lI eat IiILlt lr_iys 



\-rj_. 24.15 A aampTk; d.iai i’+h>iii I:i;. i -uI (I I |}r% ln. ii-.ti. |Zh IIil-Ii gUilnllon heLHceil Jr> ullil uvl httxh^, I fl 1ftVl Ix-ik^i m.inii.il proonail’-J: III!'! i 4i 

l iL-.dr-fK-T unk with IjdL-|SE km^ ■Ajter tank.{4} Fiswr lnuk. t7) Wuh unL. (il Sink. t9| View^g Imk. (IO) Dina f*fi; Hjhl |II1 lojlri'iji'dlrrcc 
ceiling tuledighi. 4121 I ilm hangers a a wall rock. 11 Tibn hopper. (14} 'IhcrnLouaiic ixmlnsfl iind tcmperaiure gauge ter pnue^ng unn wnief 
jKkrt. (IS) W.-ill ruL'l fof wel hanpiTs (Reproduced wilh Lhc y 1 ' ' M isf builliord liiululL London.] 
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* LflbeUf*\K i*i thf Jarkrm^r. Films may also be identified 
In 1 label luig m iIk ■JafkHMn'i prior Id prwcsiDg. The 

mnsi c-llitiuiii (ullwd is 10 use a, JiphJ-mairker, which is 
U smalL device that prints information. wrilttn nr lypur.1 
m i lupor, mi to the comer of tltt film, tisiaLu. while 
light. A small rectangular area in ihe cornet of (he 
Aim must therefore be pnrtcvtod from exposure to X- 
fjys by the incorporation of a piece of lead in (lie 
cassette bo ucL as a blocker and leave a space on ihe 
Aim on afik'h time details itimy he primed.. There arc 

also special CHSKllQ availnhle With a DUIflUe window 

which cun be inserted into a ILyJii-m_ifkiii|i. camera for 
inaprinting the details thus can be done in daylight out¬ 
side: (he darkroom 

* LobeHing ef tht dry fitm. 1 nftwmaticm may he wrilten on 
the lilm ilisr processing using a white 'Chanagjaph' pen¬ 
cil. white ml or u black fall-tip pen. Such identiAcalion 
niuiy thil be acceptable for films wed in legal titw. and so 
liibL-ltine after processing is not good practice, 


Identification of radiographs for the BVA/KC 
Hip and Elbow Dysplasia Scoring Schemes 

The requirement lor subtsfussion of films to the Hip and 
nihcHA Dysplasia S-nriEig Schema is (h;i( (he) must lx 1 iden¬ 
tified with like dog's Kennel Club number during radiogra¬ 
phy, i.e. using lead lellfn or tape or by u ligbl-ntartertefaiw 
pnccsfliiig. Labelling after processing is not sicttqrtaMe- The 
dale and rigbl or left markers as appropriate rnusi ;d.su lx: 



other identification is nmpliibbe- 


Storing and filing radiographs 

Radiographs may be required for retmspoeLi ve study or us 
lega l documents ;i n41 so sh-.su Id he clearly label lad and ciirL- 
j'ully filed \1:my hhns lilm aecuniulaie VtiLhin a dion space 
of lime in a busy practice and die filing system must be 
uni pie #iiixl fool-pruia-f. 

I 1 tins processed numuaUy musi he CMnplelefly dry before 
hi mg, ■ortwrwise Ihey will be damaged by slicking to paper. 
Rims may be rtond in (heir grigjnal paper folders. nr in 
Special X-ray envulnpus. viiih case detail* K’-c. owner's 

mmie, pa iiliii information and date) marked clearly on 
the 1 mi.side. These may then he kept in film braes, filing 
cahokrts or on shelv ing depending on I be number of lllm<* 
involved. Films may hs stored rilhcr chronologically or in 
alphabetical order of owner’s name, wifti films from each 
year usually being kept repunild-yr Hints of special imeresl 
iind good esiiinpks of ikirmal anaUMiy should he rkrted 

for fulure ft fere HOC¬ 


KEY POINTS 

Viewing and storing radiographs 

* Radiographic dansfiy (fUm blackening) is 
detoimiiWd hy tKHh exposure factors and 
processing lechnteiue, 

■ Contrast (ffte range ol grey shades on (he image) 
is also allecied by exposure laotora and 
processing lechmque. 

» There ere many causes ol reduced lilm definition, 
oi which the most imporfsnl are patient mutton, 
scattered radiation and equipment-related lactors. 

■ Radiogripbs are legal documents and SO Ihey 
should he carefully labelled and archived. 


Radiation protection 

The dangers associated with radiography 

Fxpunoe of die human or animal body to radiation is not 
v. iLhu 111 haaflid because of the biological dfacls which X- 
raya- hiive-nh living tissues viu odlubrcbmiicail reactions. X- 
rjys have four properties- which mean ihul the danger from 
them may he Krwudy underestimated- 

* They ere i-m-i^ible. 

■ The) are painlrss. 

■ The cflfct* are latent, i.e, Lhey nri: run evkSem imnuadi- 
ntV'ly -and niuy TO>l rrumdesE loiLil AO me time Lner even 

several dreada in vMIe wm:*. 

■ Thflii u-lfuelM truniuLiilm 1 ., sn 1 JiliI rcjX;iled very tovi 

clow (titty Ik iis htuindous as a single large evposure. 

Large doses are unlikely to occur in human or ictcriruiry 
Tiidiu^caphy but may be seen aEler nuclear accidents, It is 
die danger arising from repealed exposure (o small amounts 
of rudiudon chac concerns pcopte working wilh vrtmjMiy 
ladiography. 

The adverse efiec(s of radiation on (he body (fifty he 
divided into ihrRjnwps: HnralB.eaTtnrti-tgenrc iimj getidic. 

* .SViwi.j^ ! efjficto, I'hrt-'M ;ire vii:r l el in body tLssues 

which iiMLiillv ooL'ur Siwart jlILl't e\pi>suru. ihey iiLcluxie 
chamfB sudl iia skill ixxldecnn^ iiiL-il LcaekniL'- hU.uul dis- 
onkrx tmUtness. caiared fararmticn undi <.li^esiive upsc-Ls. 

The Imtcr cause revere dehydralign whkh in the usual 
cause of -death following nmeknn uKidenla or bomb*, 

Jiifl'er^rfcl Lkkuus x;in, in LhL'tr sustepLihilil y lc? I his Lype 
nf d;iniugL‘. wLlh Lhe dL'VeU.ipiiiu tCIUs being jhifCLeuLn’Iv 

siHeepftible. The aomilic elTecI b wed lo udivonlagc in the 
radiortiempy of tumours since tumour cells ure often 
more sensitive io ndiation damage I him are normal cells. 

* Corrimgenit ejferts. There are the induction of tumours 
in (issues Ihiil have been expored Lo radiation. There may 
be a considerable lime lag. he fore ihte Iniuourt urite, 















726 Dwgpostx- kmgmg 


wb may be us long as 30 -M years in the cau of lea* 
kicrtin, 

* {frwrtir i'/Avrv These occur when gonads arc irradiated 
ami imiiiiiiLifis suit induced in iIk chromosomes of germ 
litIIl TIil 1 imiiaianns m\iy give riac \n inherited ahnornn- 
hI iClcs- in I lie offspring, 

Despite these hazards ii is ptM*jble in pwrftnTrt radiogram 

pin ilk hCLCrioafV pi'actioL' willi nil sigi&ilic"inl risk Ln any nf 

the people involved, provided iJun adequate precautions me 
hi ken. 


Sources of radiation hazard 

During an exposure, there are ill roe potential sources of X- 
raya lluii nuy he hgLa&rdous in ihe rudwgruptiCT (Fig. 24.39). 


The tube head 

AJlhoagh I he Euhe head i i lead-lined i c \ee p I a I I he window 
where ilk: primary beam erikTeevl. older nuLrhines may have 
Flittered cricks in Lhc casing, which allow X-rays la escape 
in oilier directions. For this reason [he lube hc.iJ should 
never he held or touched during an hikhuk. Check* 
on the efficiency of the easing ean be made by uping 
cnvctopc-wrippcd nnMcnn iilm to the tube head, leaving 
i| for a few exposure* and then processing k, Any cracks in 
Lhe taxing will cause Muck line*- 1 o .appear on ihe film, where 

it has. been en.pi.wed. 


The primary beam 

The beam of X-nyi produced hi the anode is directed oul of 
ihe tube head [trough lhe window This primary bam con- 

>lilulc> Lhe enrjCexE vilely hn/iird. since iC enmsisEs of high 
energy X-rays. Ie ma) be vhuakittd usniu a liglii lx am ilia- 



1-1|>. 14.79 the ftpreaJ ot v:.mer-ed riniuiiixa. lU Thf- iuhe hud. 1 3j the 
primary beam, j J| SoUmd radiuciisec (ItepmdutixJ wUb ihe 
^Kumaaom of Kkiilfaen . 1 TiniLiU. Lsindiin J 


phreuni. a device allacbcd to ihe cube head which pniducesii 
light uver ihe area covered by lhe X-ray beam (Fig. 24.30]. 
lhe kghi beam diapfirngra usually contains efosewd wires. 

which produce a shadow in the illuminalcd area showing 

Lhe posiiiun of Elie cum re ur the beam (lhe central ray). 
Movable metal plates operated by knob* allow the area 
covered to be adjusted lo lhe U4 required, a procedure 
known ns odilimaElmn. t olibiiaLmn should always he us 
“tighf as possible li.e. 10 a* small an urea as possible) ;irid 
lhc accuracy of lhc lighi beam diaphragm should be checked 
periodically. This can he done by arranging puirs of coins 
along cacti miirgin of Ihe Sijhi beam with [heir edge* Lunch¬ 
ing so ih<il one of each pair lies inside and ink: UUl.lLdL! list 
light beam and mu king an exposure. Alter processing. lhe 
image should ihow- four coins inside the black area and iJbc 
olher four coins outeide, if Lhe light heain diiiphrufm was 
accurate. 

An ahemutive hu[ now unconmon meihodof eeihmiirion 
is to use conical Of eylandfie.it devious ur c 1 7IK'S .illjelled 
the Cube window lo produce a circular primary beam of 
varying diameter. Cones are much k->s satisfae-uny item 
light beam diaphr^pe since the area covered by iJl c pri- 
nuuy beam is th>i koi, Whichever method of caUimaiio-n 
i^ uspd, ihe area rtrrered hy the pnrrwiry beam should he no 
la reef ihiiii ib, 1 si/^ of the casscUc. ;md so Lhe borders of [he 
beam should h*- 1 visible «.m ihe processed radii?fiapJi. 

Xu p.ifL of any hiiiadler rlioukl e^ime wilhin the primury' 
heuin. even if protected bs lead rubber ehiihmg. In the rare 
cases where aiumala have lo bo held for radiography, n light 
bum diaphragm must he u?cd to ensure Lhat ihe primary- 
bcajn is afdy coHimatcd. To prevern the primacy beam 
from passing through [he table and scattering olT die floor 
or irrudialing lhc fret of any handlers lhe UbhMop should 
heoovtral with lead or else it lead sheet placed uaMkriwath 
lhc casKfllc. 

The use of u horizouial X-ray beam i^ opedaliy lia^ir- 
dous as (he primary beam will p;is> with little attenuation 
ihto-ugh doors, windows a^^l ihin walls. This, pr^xedure 

shtHuld cvrdy lx: purforropd wilh grepL turij, wiEh tbe prirrk^iry 

Kmeii di reeled only towardn a thick w all. Tht pnoccduie I'ur 
lhc use of horifAMit.d beam rudiugiuphy diould be dLnxribod 
in ihe Local RuLes (see p. 




iji 
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radius liiini I Ik lv;nn huL usiijilly needs In be defined l>y I he 
RPA. Sc nee Lhe ■LLinlTuIled ansa in us| he physically demur 1 - 
cm led. anil dearly labellcit, it is usu;ilh, simpler |a designate 
Ihe tAIk^Ilt X-ray mtun as a controlled uresi and In pI;Let' 

warning Brakes em iin doors m exclude people not im^ved 
in radiography. W hen die radiographic asuunLifeation iscum- 
pletcd [he X-ray machine musl be dbcofUKCtod From Uk 
power supply: the rewen tben kuh to lx- a rcmtrolfed 
area and may be entered freely. 

A wiraeig sign should be priced al (he entrance to lhe 
X-my room, consisting of l Ik 1 ratiiulim wanting lymboE 
anti a simple! tcjpd (Fig, 24 1 | } For permanently inslalkd 

Lt| u ip men I (here shnuld ulsu he an automatic signal nl 1 he 
muni entrance indicalmg w h^n [he X«-niy machine is in ;i 

State Of rvadmess to product- X j Tays. ThflS signal usually 

lakes ihe i'urni nl'a red light or an dluniinaEcd iig n. Whilst 
noL a Illm I iccjuifetlkcnL for portable and mobile X-ray 
madliibcs I which cuanprisc I Ik majoril y nt piaeEssjc X-ray 

machines), many praditioners have installed ml liuhis out- 

side didr rad iugjte pill} moms Up Warn when rudsugrjfdlV is 

In pragma and present accidental entry, and (his is, to he 
recommended. 

In addition, all X-ray mnehines should have light* vnbfc 
from the control pirnd indicaling In) wbn (hey are 
swilEhtd on in the mil ms,. and (hii when npmurc is (.siting 
place. Sometimes (b) is instead; a noise such as a beep or 
buzz. 


X-ray equipment 

Radiation, safely Frarures of lhe X-ray machine should be 
regularly checked by ;l qualified engntttr. Leakage radiation 

from (he lube housing musL noL exceed a certain level and 

the beam FUtrnlioji must he equivalent to not less. chan 2.5 
mm aluminium. All machines musl be tilled witli a colhmm- 
Ikm dcviRi preferably+i light beam diaphragm The npo* 
sure button must ilk™ the mdbgnipher to stand ul Iml 2 m 
from the primary beam,, which means either that il mud he 
aL Uk end ol‘a suEhcicr.lly lung cable., lm llu I iL should he on 



CONTROLLED 

AREA 



(he control panel which, is placed well away from the tube 
head- The timer should he electronic rather than clockwork. 
bis exposures cannot usually be ibortcd wiih the latter, 
should the pa lien l man, 

Supplier* of X-ray machine* have a rrapotiaibdily lo 
ensure LhaL they are sale and lunctaunmg correct ly. and 
they should provide a nrporl Icp 111 is cIIlvI when installing 
[he equipment. Sertlcblg uf \-ruy machine-* is u le^al rajpjirp- 
lllLfiE and sthnJld lie Carried iploI al lead imre j vrur. 

The X-ray HUe musl be lead-lilted, or else n sIkce uf lead 
I mm (hick and larger than (lie maximum si/e &[ eIil- beam 
should he placed on I be table and beneilh (Ik ea.sseite to 
absorb the residuHl primary beam und reduce sculler- Mil ay 
pnicliees n«.™ use purpose-buil( X-ray tables which are not 
only lead-lined hut -iilui fined with h<soks (o aid in pilknl 

pnsMinninif, 

Praetieus performing equme njdiognjphy a bo require «is- 
vcIUj h'.' 1 '.l-.is wclh Ilmil 1 handle^ I nr supporting CnlsseMes dur- 
iiiu linfch iddiei^raphy and vannus lypo iif wooden block*• 
fur pcHtiitiotfiicig tile lower limbs wiili Lhe minimu m of manual 
restraint. 


Film and film processing 

The Rjcgulalioas recommend the use of kist film screen 
comhiTiiilicnis m order to reduce exposure limes. They stress 
ihe Emp^rumcK of ocoKE priKevung itodmiqira in order to 

inimmise the number of non-diignfolk films and avoid the 
need for repeiil CKMsUftS. 


Flecording exposures 

Il |$ neees^iry !>;► reiiurd eiick T^idiityr-iphie expnsune made 
jind. this is dutic ii^inir .a dayluuik I'u-t rmlkiier.dpjiy indiuliTig 
Lhe (olhiWing tlelaals Flit each c a.pi.ns li rt: 

* Dale. 

* Paiienl idemity and dtauriptiofi. 

* Exposure factors used. 

■ Quality of jnuge. 

■ Means of re^Ennnl. IJThe an mu! has had tn be held dur¬ 
ing radiography then the tianua of ihe pjr %'uuSy duing u 
must be reeorded. 


Protective clothing 

l fc ruti.vlive dolhine ennsisls bf sipronx, gkn>m ii m3 sLeeves 
iiml is usually nuide of plastic >.it rubber impregnalcd witli 
lead. The thickness and eflfcttftcy of the eurmem i-s dcNer abeil 

in millimetres uf lead equavalehL (LEk i.e. lhe Lhickness of 

pure lead which vwubd affeird lhe same proteclron. It is 
important lo remember lh<it ppvmri^e ekifhhf is iw4j Hf«- 
thre annin^t scatter ami dw*< wH pruteet aguiiN lhe primary 

hepm. 


Hu. 24 .il K. .Ii.iciifi ■A.irnj'i.c 
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M chile Iv.id screens with lead windows m aho uh:- 
ful as [lie radiographer can stand behind them during [he 
exposure and still see the pUkfiL Unfortunately Lhey are 
very Expensive 


in veterinary pracliee (Bie«y levefc thou Id Ml be raw bed and 
so vfietim/y workers rarely need in h§ designated ns eUis&i- 
Ihi'd persmis. pre?viduil thaL they are working: under -a 
Written System of Work (see below}. 


Dosimetry 

All |K~rs<nns wliu aft: involved in radiography shmild wear 
small monitoring de*. ICBS or diisiniLlirs LO il-l*.■■I d ahy radia* 

tion to which they arc exposed. DosnHbGn should be worn 
on [lie trunk beneath the lead apron, though an extra dosc- 
metef may he worn on itic colLar or sleeve to monitor the 
levels of radiation received by unprotected puns of the 
body.. Each doxfKicr should be worn only by the person 
to whom it is issued and it mucl -neither he left in Ihc X-ray 
mom whikl nol heirag Wnrn nor espox"d to heal ot smiligll I • 
TWO types Lit cLoMnneler arc availahle: 


* Uln badges contain small pieces of X-ray iilm and are 
usuully blue. They contain small metal lilters which allow 
assessment of the lype of ruduUkn to which the budgf 
has been exposed. 

* Fhenitoliiniiineiecal dwcntclm iXLDs) contain radial huh 
vihIiyc lilhium flutirkk Crystals and are UMmlly «ufE, 
CJn exposure to radintiwi ih? ekrtrom in the tryttajs are 

rearranged, thus sl-nnng eriiirtr% IJunng Ihe reading pro¬ 
cess Lhc crystals are beared and give off light in propor¬ 
tion to the amount of energy which they have stored 
Lhis gives a quantitative Tea-ding. 


They are obtained fremn dosimetry ^nice* such as the 
NalHnul Radiological Protcaiwi Board CNRPBMnd they 

should be sen I olT for readin g wry 1-3 nmnliih, depending 
on the radiographic caseload, If an ironh are likely to he hcfd 
Tor radiography (eg, equine wmtk spcdal finger badges 

may aho he worn inside ibt lead gloves to monitor lliv 
drfife? In the hands. 

I Ji ?yndelers may alsL> be uied lo monitor radiation levels 
in the X-ray futiiii or Ln adjacent rooms by mounting 1 henj 
on the wail. They can he used to check the adequacy of 
protection offered b> internal whIIs -and doors, The exact 
arrangement for ttramclry m the practice w-ill he made in 

consul lalinn v,alh I be 1-tl‘A, and I Ixj roeords must be lik'd for 


easy retrieval. Anyuni: who&fc badge ItVttlh a leading should, 
be informed. » Ihul the cause can be identified if possible 
and working practices ad justed accordingly 


Staff involved in radiography 

The Local Rules will include a list of names of designated 
persons ana hi imed lo ca rry l'siiI -espnsures. ll should he 
ruiifrumhered I ha I nurses and oilier lay stall aged 16 iir 17 
IujvC a lower dose limit ill.ill do adulhi aged IK or over and 
therefore their invoivenutnt in radiography diould be lim¬ 
ited. Young people under lb years of age should ant be 
present during radiography under any circuriwiL-mcvv. 
Owners should noi routmeLy he pjescnl as they are memhers 
of the gcnen.il puhlk tind are neither trained in radiography 
nor wearing dowanclers, although it may he necessary in 
lto urgency si I nalitms. Thu I .ltl-^I itules fhould ensure Ihjil 
cIo-um lo pregrurnl vvnmen are also well walhm Ihe Ic^al limit, 
bill iM^erilheles*, it is wise Lu a seal llu? inviilvemcrM Ot p-eg- 
iluc'it Vi lhi 1 l* ti id radiography wluznever pr*s>ihle. 

The geiLcruL rule cs LhaL ihe iniuiiEiuih number s'sf people 

should be present during radiography. When, as is usuab iJte 
lament is anifiebjlly restrained only ihe person muling die 
HtpoauK need be present, and this should be the c-dse in tlie 

miijnrily of jadiographie studies. OMen Ihe j..idiographer 
will be able lo slahd tlie riwn 1 dunny? Ihe espsinLUTe 


Local Rules and Written Systems of Work 

I lie Jjueaii kudus are a §rt of iiwiriKtioiis drawn up by tlie 
Pfitctiw'e BRA which «t down detail of equipments pfow- 

Llures and resLrieliiin of aeeess Lu I be ec^ihtnilletl :iTea fier I hill 

practice. Tlvey inc lude the niLilud of resiiaim of patients fur 
rad iogruph;. and the prcc-jutions to taken should manual 
revtraiiu be rcct^sary. They eonidin an ukssikiiI of the 
maximum dew of radiaiion likely 10 be received by i^ople 
in llic Eprux;ticc. and lhis will normally be zero. A copy Of the 

I tval RLile> shnuftd he given In anytuk: invulvecfi in radi£»> 
grjpby tinLiudulg the liur^esj and -ilatukl .ilsn he displayed 

in the X-ray room. 

The Local Ruks include £ subsection, the Witfen System 

nf W-rarfc, which dreenhus Ihe step‘hy>-itep pruee>:Lure to be 
folk?wed fur radiLigniphy., 


Dose limits 

|]He>u limits are amounts of radiation w hich are though! not 
10 conolitulr a greater nsk to health than I ha I encountered 
in everyday life, Legal limiLs have been liiid down for var¬ 
ious categories of person and for dilfcmt piLn« of the body. 
Dok limits arc liiid down for the whole body, for individual 

organs, for the lens of the eye and for pregcianey. ‘CLissiticd 
ptT>Lin , k an: Elie>e w<^rkihg Vvilh rudiaLioji who are likely to 
receive mote than 30% of any rckvant dose limit Kowe^'cr. 


Radiographic procedures and restraint 

Whenever possible, ihe bciiiu should be directed rerdatUy 

downviLtrd^ on H> 4 m X-ray table, Oie mini main numkr <>f 
yx^>ple shcuikl lenuim in the mum and Lhey sliL'uid ltlIici 

sLaiid hehand Lead screens or v.cur protective clotting. All 
Ihose present must obey the inatmetboas given by the person 
operating the X-ray machmc, The beam must lx coitimated 
to Ihe smallest hie praelicable, and mtisi be entirely within 
thu- borders of ihe Iilm, Grid? should only be ua^d ^ Lil-il ihe 
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part being X-rayed is more than 10 cm (hick. as their use 
necessity tes an iiKTCPse in the nponiRr 
The mill H<s'm 9 I lE rcsIninU nl cKfur ]y.i I il*:i I is ol paramount 

lmpiiFl iir-rtJL*- M;i il% praoLiLV* p-rt:V 1 l> lidI \ tick! ;iL I hen 

pLpilKiils lor rjLbugrjphj, buL llus should flOW bn didCCifttih- 
uod as il is lUrt ur'ilji dalieem-iis blit also llk-gai. The 

Appeouad Code of hucticB states, Lhat -only in ufleplnmil 
dreumstaiwes should n patient or animal undergoing ;i diag¬ 
nostic uamindDD be supported w raiinripiilaEed by hintd". 
These eiceptianal cimimstimces may include reverefe ill or 
imured unimuls few whom ;i diagnosis requires raLhngraphy 

bill for whom xedalam, amiesIhL'siLi sit rusLrauaL wilh sand¬ 
bags is ibngL'roux curigL'stive hea.il failure: r up Lured 

diaphfauin or otlser severe traumatic injuries)- [n these 
easel the animal may be held, provided that Ihose restrain¬ 
ing il tire fully protected and provided that no pul of!heir 

hancK (even in gtowl enters die pnnmry hc-jm. A hgin 

b^ini diaphragm is es%*niiat for manual resiramL. i he 

majority of palienls may be positioned and) rusl rjLix:d aitcli* 
dally under varying degree* pf voiLiiat ici of ueiicral aiues- 
ihesia. and MiMEieiinipex with mi chemical restraint ai aJI. 


Larga-antmaf tarttogtaphy 

Special consideration is e ivun Lu luruv-ajiinial radiography 

u.i«ng a horizontal beam. Ihe invest!eutLOh may iiocd 10 he 
udwfertnkcn outside ilki- X-ras room, when it should prefer¬ 
ably take place in a walled or fenced area with the primary 
beam directed at a wall of double brick, The eaten! of I he 
controlled area should be identified using portable warning 

Mens, in urdur Lu pruvenE people nol involved from being; 
aeeidmtul ly ci radialcd. Everyufie la king pa il in radi nei aphy 
must wear protective doihiug and diMemeti-fs. The extra 
hazards posed by i lie us« of a hori/oniat he-jiu must Ise 
remembered; and care must be taken not io irradiate Ac 
legs ol anyone as^Mins in Ihe procedure. CollimaLion 
musl be tight -met ueenraie. especially if a limb or caswiic 

holder is hemg held by a gLosed hand close In Ihe primary 

beam. 


KEY PDhVTS 
RacSatton proiecttin 

■ X-rays are itazardous lo living ussues, causing 
ftarmfui effects which may be both immediate and 
delayed 

* Radiation safety in the UK is governed by the 

lomsing Radiations Regu&alicm [rtvindl 1999 , 

■ The RPA advises the pcaellee on radial ion safety 
matters; Ihe RPS is responsible for training and 
day-to-day safely. 

* The three main principles ol radiation protection 

a to tltpe, P lelanee. -and shield tot*. 

■ Sale radiography involves attention to bosh 

equipment and Axsrfcnq practices. 


Positioning 

In order to produce radiographE of Enubnwu di-nsmostic 
value i l is ujmfiaiy !o podlrgn I hi: piiinm! carefu lly ^ind 
1 m oentre 4ind codiruHBe Ihe bsim accunidy. Poor posiiion- 

ing. wtlh rnEiLlion nr nhliL|iLily of Ihy um heuii! tikSio- 
criiplhud. will iL-sutl in ii film tliut is hurdi U* iinlurprul nr 

inLikiidiiii.u or Oiui fails to devuMuLratf die lesiion. 

There lire KV^ral geiK-iut i uks that should he adhered to 
when, positioning the pwcLent:. 

■ V-M' a large enough canelle to cover the whole orea. ocF 
interest, such astbe eh«t or abdomen in a lurged-og- i! i^ 
vfirjr diflkull to interpret imagra wbkh are iraudv up of ll 

iciu<s;iiL~ of uniillLT mdingrjptis. 

• Place the urea of ijitertu aa to ilie film as povsihle in 
order to ml mini bo magnifies don and hlurnng and to pro¬ 
duce an accurate image. 

■ (.'em re over ihe area orinteresi. especially if ii b a >oin1 or 
-i disc space, 

■ Ensure that the central ray of the primary beam is per¬ 
pendicular lo ihe film otherwise distorticm and non- 
amtonn espnsnre ol Ihe slruvlures will rexull 11 a gTid 
is lieing iisl'J^ accurate alignment uS the pnnuiTy hearn is 

caanHial to prevcui grid faulis. 

* ColUmatc the beam to ai small an area as possible, to 
reduce the amount of Kattercd radiation produeed. 

■ Since ii radiograpii is a !w o-dimcnsioiui] image of a ihree- 
ctimeUMCrol structure, il is urinlty neces-sun' lo lake two 
r;u3iouraphs at right singles to each oilier in order lo 

vmialist the aresi I'ullv. 

m 

Oblique views may ihen be LakL-n io IhlIiIiuIii Lesions ■vr-.n mi 
(lie initial films if appropriate. 

Restraint 

Small anuaiat> dsnul-:L he hL'ld Idr nid iugniphy nnly in 
Ii!Nia.l drettHUtlBCfiM. w licia ;l Aiditignipk is (.---sunlia 1 lor 41 
dhiJgnoSLS bill IIlL-ir C '.Mldi 11 Lin lenders -jilIilt mc:iais liI 

reslrainl unsafe. In practice. pa.tieikLs raruly nn.\\ go he 
held and most views may he aehieved usiny a eonibinaiicifl 
of chemivnl restraint and positioning aids. 

Simple Intern I views of chest, abdkxmeai and limbs nwiy he 
pussihle 1 m placid jfiunlals wiltiffurt nny form of scdaLion, 
Other vka> require varyirng degrees of wdiilioo or genera] 
dnaosthesM aikl ilw pt.tiiLKM&niu rtquiTcrrienlx .'md the lem- 

peramefH of the paKieiai must he lalcen into tonhideracion 
when aneMUg Ihe deplli of Bcdatian required. It h also 
impuiianii Eo handle patients gently, calmly and My din¬ 
ing Tadic^umpliy, iirul m reaBsurc ihem with Couch and voice. 

Positioning aids 

Willi ihe skilful use of portioning aids and iIhl con^t 
dcgTL'L 1 of ebemioil restraint, almost my radtogjaphic 
view inay be advkvud wcihnui the need to hold Ihe andmal. 
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Ventrodorsal View Pt*cc the animal in donal re- 

cmabcncy jn a irough. wiih lhe he-ad and neck extended. 
Put foam pads under the neck and nose. Held Ihe nose 
down uving ;i tape placed behind the upper canine teelfi. 
or using sLicky tape. 

Lateral oblique view far tympanic bullae 

Plu.ce the animal in lateral recumbency wilh vhe sule to be 1 
radiographed dwn. Uvmg hi uni pad*, rotate the skull 
ahoul 20 ii round Us kmji usis, in wards lhe VD pnsiimn 
I this will skyline lhe lymponic bulla neartil the table). 
C'enLre and eulhnuiSe In palpation tif She bulla. IL is u.mi- 
;ilL> necessary Lu repeal, I Ik pftKSdu/iJ for I Ik- olliCf bulla, 
eiIher lo give u. normal for compuison or 10 check it ii is 
also flfteetedL Cure should be taken to ensure chut ihe posi- 
tioniny is the unu for the two sicki. 

infraoral DV (occlusal) view (or nasal cham¬ 
bers Tlti.s view always. requires general anaetthraa. 
Place lIk mutual id sieriLal rccujiibeiicv with ihe ehin rest¬ 
ing on a vummIh l>t fnn bUxk. Insert a non-screen fiku 
or flexible plastic casseile into Ihe mouth above the ton¬ 
gue,. placing ii corner hrs -1 eo us lo pet it a* Hir hack in the 
nvoutoh as possible. Ensure that ihe head is level C'em re 
and collimate over the nasal ehnfflfbefk- 

Many aI her views of I|k slult arc [KwsibJu hut LhcLr descrip- 
liaa as beyond the scope- of this chapter. They include the 
ijfttn-ora! VD for the nuuidiblcs. special obliques for lem a 
poromandibular joints, obliques lor denial arcades and the 
ffomal sinuses, skyline views of the frontal sinwra and cra¬ 
nium and ihe open-moulh view for tympanic foullm? and the 
odontoid peg of C2. 

Vertebral column 

Spinal pathology is often u.rwJr.amaLiL- and tberefotfl requires 
puticutariy cu-rviul popLioribftg, especially il disc- spaces are 
under H-Tuliny. (jcne-rul Lu'iisesthcsia Ls usually required in 
Older w Hihciiin iliugiiusLic radiographs. Gre-ul care should 
he lakfiT With patlmts that may have spinal fractures or 
LhsliurjiiLms Life case positioning for radiography causes dis¬ 
placement cd the frapnenls: in such cases ihe use of ii luir- 
izoiiial beam for VD view't could b t ir-onudered as Lhis wilt 
remove the noed lo roll] ihe patient lullo i ts bulk. 

Il IS mil possible tu jjcI all accUJUte pktUJf of ihe cnlire 

spine (Mi c: mm! Hint, line* the X-ray bean is diverging, und will 

th?l L r quaIIv pl-ocijulc all disc spaces, and SO il is usually 
necessary io lake serial mdiojfruphx <*f small iufea±. in nudb 
ium -and large dogs, up to sir films may be required tor a 
spinal survey as follows: 


Once a team is suspected, collimated views taken over Live 
area of interest should be made For disc disease, only the 
lew disc spacer jn the centre of the lilm are fully aE-sessabk 

(Fig 2 H»)v 

Lateral View Ample ine of foam pads is required ii? 
pruvenl the spine sagemg nr mLahiLU 11iu.. 24.40) and In 
ensure that ii fotw a stmighi line p-ualkl the EabL- 

top. Centre and collLiriate to ihe area of itiicresL by lIk 
palpation of bony landmarks ^in obe^ animab the spine 
niay be some distance below ihe skin surface|. 

Ventrodorsal (VD) v<ews The pukm is P o«i i io-n chJ 

in symmelrical dorsal recumbency iising •< Irough fir ^md- 
hags, The bmbs are secured 4is appropriule- Centre arnl 
tollnnali^ c&vct Ih? ancii nf jntercsl. lor VD views of iht* 

Lvrrvicii! vpine anti C$fV|eoLhdll'acIC juCiLiiuu n the X-ray 
Ivwiaii riiusl be ahgled 15 to 2D L-PvVafds the pa I iui'il \ I itad 
in order Il> pass through the disc spaces. 


The forelifflbs 

Allhough many duigrarsL's may Ik posHibl* fruifei a sineJc 

view i usually tbe rncdiolaiefah ii is •.vn.-cn netessaiy lo obtain 
i he orihoucmal view loo (i.c. i Ik- view ui rag lit-angles lo this}. 
Foe lAVAUigilion of suspetiL-d jcnini! disease centre over the 
join I of imerew Soitk joint diEe-ase*. &uch « osteodiondro- 
iw (f-K'D'i tire commonly bilateral imd to Ihe npjwiyLe Limb 
should be rjidingnipiie^l us wtll. hw long hentex centre ovei 
Ihe iiikIHIc ul Lhe hnne hul include the joints above and 
hdow ., winh I he Long bone parallel I n lhe lihii. If thefC Li 
any dnaihi ahum the signi IkaiKe of a lesion or if the normal 
length nf a bone fwuif be knuwn for Aidiut repair, then the 

opposite limb will Kfve as a useful ennirnl. 

Mediolateral (ML) scapula Lie the animal on the 

side tu he radiographed. Pull the lower limb cuudalty and 
Lhe upper Limb craniaDy,. Hexinj! it iow^rd^ the head and 
securing it wjih jj tape. Il my also he pushed slijliily dor- 



fig,. 24..1M Rddi'^LTiii^tiy of -«]'iw,. 
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tally so that it Kti above Ik levtl of Lhu spine. Ctentrc 4 iticL 
eoJIimaic to ilw; lower scapula by pnlptition. 

Caudocranial (CdCr) scapula Lie is? iinimni m 

■l% hack. in a trough. tipping it slightly over io lhe shIl* flxjL 
ufikkr rnve 5 . 1 ig.jii ion. Dmw Lhe limh cfarttaUv and secure us 
maximum cnfl$neidn with a tape. Centra and. collimate by 
palpation. 

Mectbt&t&rSl shoulder (Fig. 24.41) Lk the anl- 

:nal cut i he *ide eo k radiographed. Draw the lower limh 
Liaiiiailv and bccur tL: pall the upper limb well buck ouR 
of iJie way. Extend the bread and neck. Centre nod Cli¬ 
mate 1o the -shoulder join! by pulpiitinn. 

Caudocraniat shoulder As for CHudneruiLial 3Q* 

pnLi but tunl re on the shoulder joint. 

Cran top roxim aS- era nip efista I (CrPr-CfDi) 

Shoulder Thb spmnal obhqut view Ls usjk! to skyline 
the bicipital gmnvc in ljisci uf iHUpBCted shoulder Imwy- 
miviiis. With ilie puticiit in sternal recumbency (as for a 
DV cheat) the affected Fordimb is hexed ul the stuiuEder 
uikl elbow, the opposite side of ihe body being nired wi a 
sandbag and lhe head displaced away from the aboukter 
under invnlipRion The cassette is »pf^rtd on ik fore¬ 
arm beneath Rlie sHhiMct joini- feu ire and cdlimaie 10 
the shoulder joint. 

Msttiofstarat humerus (Fig. 24 . 41 ) As for nie 

tat era I shudder huL centre on the humerus. 

Caudocranial humerus As for lh* caufocnuiial 

scapula, hut centre on lhe humerus. 



III!. 1-1.41 IVr-.iik!niD£ Si r Liierjl fordimb vieu?, X cratoing pihiiIs, 
!v -m shoulder l-l m humerus: I": — elbow 


Craniocaudal humerus An litrmiu^ view-. Lie 

Lhe animal on its back and pull the ilteied limb cuudally, 
securing with a Ltipe. The humerus should lie parallel in 
Lhe film. It my jioL be possible to use u trough for i his 
view. 

Mediolateraf elbow rim is ;ls for medio* 

lateral shoulder. hut ceruUe on the elbow (Fig. 14.41}. 

Hrwd rim (th^tl 1 useful Ibr avscsiing degenerative joint 
di-afasej is as for o^dio I literal duuktaf* bsu fia the lower 
limh :ii ilk: elJbuw so that the paw comes up to the patient's 
dlin- Smite with a tape or sandbag (Fig. 3442i). 

CffirVQCaudai elbow Position the animal in sternal 
recumbency with both for-climbs emended and pulled era* 
nially. Turn Lhe head und neck Ro the non-aCfekd nde 
and restrain hy draping a sjiKthn l' over Lhe neck. Take 
care Ih;i1 the alleeCed uLhmv thtts nol slide sideways. 
C'enlTe Lit i lhe elhuw joint, uftgliltg Lhe beam about lU 

Ioifrafth litt pskLicnL's. Gail (Fig. 24.42b). 

Caudocranial elbow An alternative view. As for 
aiul«nnifl] shoulder, but centre on the elbow joint. 

Mediofaterat forearm [radios and ulna), cam 

pus and paw (Fig 24 41} Lis ih* ajiinmi LIS1 dbL' 

effected side,. dniu,ifig Lhe lower Siflrth Oraiiially ink! tile 
iippv'r limb tvnickiily nul of lhe Way', PLiiiufe that a lateral 
position If aebiuveiS using lojiiri puds nr slieky tape, t'tncrt 

jiaii.l cnl li maLe to the appropriate ana. 

For iiMlivulual iocs, it may be useful to separate them by 
draw ing ihe affected one forw ards and the others backwards 
*ith tapes. 



X ■centring point 




■ combing poifli flfid direction ot boom 

tic. 24.42 Ul Po-.iL hi rung ibr llesed IjictjI cl hum. lh;i PiMiionin^ Icir 
crjniui^Ludal dbuw vww. 
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C^-Urfocra/l^/ Sf/flllS An alternative view. Position in 
.uemal HnunlHKy and rateiid Ihe iHktod limb caudally, 
Thu QfipMiiw side of the pfllkni may need to be raised on 
sandbags to obtain a IrneCdCr position 


Metfrotetera/ tibia, hock and paw Lie the pa- 

Li cot with ihc affected side down. lirau ihe upper limb 


crania lb- or cauKlnlfy to prevent npiniripMIrtn- 
sandbags to achieve a. true blcra! porflicun if mxeymry. 

Centre ji im 3 cpjhrrkal£ Lo ihc rcqui red area. 


Cfaniocaudal tibia and dorsopfanlar hock 

As for cfanusLauda] stifle, but comic and collimate to the 
Appropriate area. Fat iIk hock. Ihc tape is looped around 
the paw. lb reduce die objoct-lllna distance for Ihc hock 
■view. iL may be nflaary to raise- the camfl? from the 
table with a wooden btock- 


Dprsoplantar paw Two method* are available. 

Firstly, the paticuL may he pogllicmd as for craniocaudal 
*Ufle, but with the paw held down to the ca suite with 
airoiig radio lucent Lape. Alternatively. the aninul may 
crouch, with the affected paw pulled slightly outwards and 
resting on ihc cassette. 


XBY POINTS 
Positioning 

» Manual restrain? must he avoided whenever 
possible, and positioning instead achieved using 
sadalion^anaastinesta and appropriate positioning 

* The geo mo try of the X-ray bourn mu&l to La kart 

irtlo cwxourtl in ordGf to prOduCa and 

dasr iiAagac.. 

* Place ite area hi interest as dose ie ihe ffim as 

possible. **. r . ‘ ’ .'•’"..' ,’ !V - r 

* Centre ewer ihe region of interest and coli imale to 
tha smallest area possible. 

Two views at right-angtes 1o each other are often 
required, and Further proj&dions. may be 

necessary in some coses. 


Radiographic contrast studies 

Although much informal ton about \ufi tissues can be gained 
from good-quality radiographs, certain stiwtutn may be 
unclear erfber brniH they are rodioluwmJ or bceaure they 

an: marked by other slru(.:lucu^. In a-dijilton., I he buKT lining 
lllie ilLucusiiJ surface) of hnllmv. IIljkJ-I itled oreans ca nni.il K 1 

assessed hcv-ju-»e it is of the radiogru pbLc density as the 
fluid contained within lire organ. A good example is ihc 
urinary bladder, which appear* simpty as 11 homogeneous 
pear-shaped slnu-'luns gf soft 1 issue Hold density 


CdtriKt static* ami m render these KtrucCurev and organs 
more apparent and to outline the mucosal surface where 
■appropriate, either hy changing the raddwjpflGits' nl ike 

Structure Uselforby ahermu I lia I of the xiBmamdini' 0%sue 
Stril h procedures mercave the eonlrasl K’L'.xeeii Lhe Structure 
■of interest and ihe surrmnidieii' tissues, allmvine as ves si tier II 
ol il-. pmitmin. Mi/L'. \Iij.|h. and in liina I arcliiriL'Iiiri 1 L ■-l-ii_i 
hints are Lakeri over :i period, i t may also be possible to uaiiL 
M.i:ne idea of ihe FuiktI i*of ihe organ (e*.g. fate of sLiniaaclL 

emptying). 

Many contrast techniques are possible, hut only those of 
most relevance to veterinary radiography will be discussed. 


Types of contrast media 

Twb broad groups of contrast media exist: positive and 
negative. Pralhv contra*! agents contain elements of high 
itcnic nember wtudi afwrb a l<irgc proportion of ihe X- 

rav beam and are ihtiTcfttft rehilixety nidii.i-cKp^iqix'. appear¬ 
ing vi IiiIl't nn nadiugraplis Lhan du normal Lissuln. Tbey isre 
■mIIl! tih provide |Hisitm a c4inErusl svil ti ■-■.■il Iisviics I Ih: :seents 
must euciniMMlily used axe Cumpuunds c*f heuiLEiin ikiEcKmi^' 
number iti) and indine laLOnne nunLfa'r 

* Hkiiiiml sulphate preparjIiHin^. Kanum sulphate is a white 1 , 
chalky material wliieh may he mimJ with water to pro¬ 
duce a line colloidal suspension. I t is avaitahk us a liquid, 
i\ paste or a powder which is made up to the desired 
thickness by ihe addition of water, k h used almost 
eselusivetf in the gut and is not Bailable for injeclion 
into Wiii.i lI x-es^eIs. Being inert, il it nm^lomc and wdL- 
tolifrated by ihe patijent anil ii produces emefllent con¬ 
trail . Els main diskulvianfagcs are l ha I if il ss a’spiraled j| 
may cause |iheun1uiua arwl lI il leaks Ihruaeii a perlnraled 
urea of gUL init? ihe thoracic «.n' ubdiiniinal eaviUes il m.sy 
provoke the formation of gnnulomas or adlhcsiuns. 
Barium should not he eiven tu consiipaced paiieni:> as it 
will curetile Ihc condition. 

* Wpjter-wduhle injiflpc prepHvfmin i tie iodine -conipounds 
arc wateMolubfe and muy the it fore be ipjeetcd into the 

bkhKistreain. Ilcmever. anaphylasis is a pnsuhihly 

Cohhou^h exifemely raret and so an emergency ptuuk.miI 
for such an eventuality should be in place. They aic Lhen 
excreted by the kssJney and outline ilk; upper urinary 
tTact. They are also sale to use in many other pans of 
the body. IntrnvaECuljf injeclion of these mdu usualLy 
causes naiuea ;md retehifli: ami so che palienl must he 

heavily sedated or anacslJicLiscLl. IXr--piLe being railii> 
opaque, they appear as ekur solutLonu to Lheeye (unlike 
baritun). 

Bdng wiiter-soluble. Ok umIuk preparations are 
ahsorhoit by ihe body and to should he used in ihe gui 
In preference Lli harium if there is a powjhihly of perfora- 

lion. How ever, due to dbe high osimme pressu re of mini 
of these media they ahm^rh Fluid duriiie their passage 
through Ihe gut with the result that Ihty Kwcnvif ptogres- 
nrely diluled. h? that che pictures they produce have 
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much lestronllH* ihm thtH-m obtBHIW u^ng barium und 
I here is ;i risk of col I* ijsku in. ll l ichvd r llLl' d pu I icai I. J h l y 
iny therefore nol rnutnluLy used. for gUL si tidies. 

Many l 1 1 1 Icruul wjler-suLijhL: icKiimir picp.iiulfoiis are 
available but inafft wtAin diHJtriiaatc. metriaodte or 
foihLiJamaie as the active ingredieiiU. For myelography, 
special iodine media with Lower omurik pressures- must 
be used bo avoid irritation of the spinal cord, and Ihcw 
HR iohe\ol and iopumidol. 

Negartitt mlHil ii j-taiis are pscs which, because of Ihe-ir 
km density, appear relatively rudiolucenl or black on radio¬ 
graphs. providing ■cgitit'C nilrisl with 50 .lt bs-swas, Room 
air is usually used in vderinuy radiography 
Studies on hollow oifansmuy uttli« both a positive and a 

negative agenl in a lUicibliXTHiBCrHsI study. I ti thcHL* l li sc j ll 
smtilip imams ft I, dfpotlliwt cmilrasl aucnl is used lo £D &4 lhc 

inner lining (if Lhe c*rgjin, which is Lhcn distended wjth gas. 
This provides lyllIIl u i tnuLusal detail and prevents the 
r.hliCuiaiiLHL «f -onall fsllLikg, defects, such u calculi. by 
liirgp volumes K*f positive eantml. BumpItH of commonly 
performed studies are double-contrast cystography rblud- 
der) and do-uble-eontr-aat guslrography (stomach I 

Patient preparation 

’ViIl'li iLii ic patient prep-araium is Lssci&ujil before many of the 
enniTLLsi studies. Prior to a Vuriufn study of the stomach or 
-zmiU Intestine, Lhc ai'.inial must be starved Tor at least 2$ 
hours to empty the gut of residual ingcsla If food rettiamtfti 
the gut it will mi* with the barium, mknkking puthokigy. 
pjlHURi should also be starved pnor to studies on 1l*t? kid¬ 
neys, lls a full stomach muy obscure I he ren-iil shadow*. 

However, must p;ilinnb arc ftltfllHilieLiaed for kidney studies 
and sn will liavir Ivcii starved anyway. 

Thu prL'scnee of fjueu in the colon will also obscure much 
abdurniiiul detail -and so an enema is often required prior in 
the contrast study. This is particularly imptutaiit before 

involipJliDm of lhc urinary tract ns faults may obscure 
ot dirtoirl the kidneys, ureters, bladder or urethra. The 
coign rn.usi he cLimplcLdy empty of faeces Lr a hatinmi 
enema L* lo he performed us even a small amount of faecal 
maierial will produce tilling defects, giving the appearance 
of severe pathology. The patient should therefore hu starved 
for 24 hours and the colon ratifil he ih^ruuchly washed tfwi 
with tepid saline or wnier. 

Plain radiograph^ must uln jih lv Liken and examined 
before I he coni nisi study cowttfflttL They are assessed 
for the following (miIcyts: 

* Any pathology previously overlooked. 

* Correct expt'Hure factor*. Lo avoid fbc need to repeal 
Dims after the contrast study has hegun, 

* Adequacy of patient preparation,. 

* Assessment of Lhc amount of cofldflil medium required. 

* Comparison wiih gutntquL'jii radiographs (to show 
whether any shadows on the images are due to coulnlH 
medui or were already present). 


A hricf description of Lonirr.Mii coni rust ■■ IlhIics 1:1 given 
hefow. More detailed inlbtfruaiion can he found in 
ChiipLcr 13 uf Principle* of FeflpritMyjp Jterfktgtaphy 
1 Douglas ei il., I«7) and in Chapter 7 of the Jkfunudf vf 
SmoH Animof Diagnostic imogkg (Lee, J W5| produced by 
the BSAVA. 

tract 

Oesophagus {barium swallow) 

■ Indbcafjnnft RefUTfiliiliofL, rvithinji, d^phiigia I'dinkylly 

in HirtUo^Tilj). 

* PrcgjmiCikin. Nli* patient prepafftthnl resiuircd; plain, 
radiographs. 

* Fqulipminit ELifinm paste is usually preferred, ynce it is 
sticky and adheres Lo the oesophageal mucosa for several 
minutes. Barium Liquid may be used if paste is not avail¬ 
able (5- 50 ml depending on patient size). Oral w.jiier- 
soluble iodine preparations should be ured If t\ peri'nra- 
fion is- suspected. Liquid banum raided with tinned rrt^iii 
should be wed if a me^oesOpltAf^ is suspectL'd dirii« 

cully Of nn plain radiugniph.s. lls paste Of liquid akme 
may I a il tu dcmonsl rate I lie full CXCDnl Lif I he to^Ophag US. 

■ Rust rain I. Moderate sedahoih; heavy sedation or general 
anaesiliLsia is contraindicated because of Lhc possibility 
or regurgitation and aipdiutim. 

■ Twlwiqtre Barium pasie ckpnsii<s.fi nn ibe back of the 
lone a*. 1 . Ilanum nr icxLmc liquids should be given slowly 
by syrmec unto I he hueual poueh, allowing the paliini to 
swallow a small amuuni at a lime to avoid ^furalion. 
Rafium incjL nuUuiv b usually eaten voluntarily us am- 
inalv with niceaucMipiiuigus tend to be hungry. 

Raftiosnphs are taken immediLitek after ;iJminL'lTLiLioli 
of I he cc^nLrasL nLodium. Lateral views ate US-iiall } 1 suHU'ieiLL 

bill ventfLidorsal views may also ooc&sicinalfey be indicated. 
Tw<? separate radiograph* may be needed Lo cover the cer¬ 
vical and thoracic areas of the oesophagus. 


Stomach (gastrogram) 

Two UMjbiLiqiu-f arc used: hafiuiii only or barium and air 
(doufele-cmtmL yastrogramk Hie latter gives better miKn- 
sal detail. 

• liMlkfllfMB Penii'Jtcnl vomiting. humatalKfi** displace- 
ment of Anmacb. ihmAWII rf li«r mlm. 

■ Pvi.'pMrLferitfin 2 J Knurs uf ^turv-zitson, enema ii necessary: 

pliiin TiMliogiiiphs. 

* I"quipin'.iic Barium liquid {20-140 ml dq^ending on 
paliaiit si/e). NB Barium pasle ;md barium mnisit mut- 
turcs are not suitable and oral w*t*Moluble iodine pre- 
piraliora should be us^d if perforukkui h suspected. 
gyrififL: <jr stLirnuch tube plus three-way tap. 

■ HuscraiiLt. Moderate ^-dation ieq allow posiliooin®): uw 
prcHnLLjdiLe has Jeasi clTecL on gut. 
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ituu. The proeMture requires general anaefllihctia to prevent 
patient discomfort or movement. The com ml medium may 
be injected Into (he jugular or cephalic vein (iwn-wklm 
an»*icK:ardin^raphf|i or deported directly in in \\w heart 
chambers and major vessels vm catheters inserted iurgically 
inlo She jugular vein and carotid or femonU arteries (wko 
rite nffigisirartliitBruplijThe fuller wilt algo allow hlcwsd 
pressure iuul hkwxt-gsih nicdhurertifirtLS- to be made if the 

appropriate biotechnology equipment is available. 

Although a single image may provide a diagnosis, it is 
desirable lo obtain a number of radiographs taken over a 
very’ short space o t lime in order to follow ihe bolus of 
conlTusI arouadi the b«irt and lung*. This is fWTi'onTwd 
usins a special raptd iDlrn-ehan^niL' uiiuingniplhy table wills 
venal L'\pusures made at prcdclei mi nod time intervals. 

An®ine-jrdiu^rapliy is perfornsed much less often than it 
used to be. since similar information can usually he obtained 
by cardiac ultrasound (cchocii rdiograpby), which its • fc llphI 

DHL-UlVBBn. 


Port a! venography 

Portal venography is used lo diugnose certain lyppt- of 
liver disease leg. congenital porto^yMcmk sshimis, L-inr- 

hnsjs| by dem^uM nili^Ti l it S he vascular system ‘.VillviiS 

the liver parenchyma, JJpsder u^nifral jUIJiefthrai;! a lapar- 
n|£Kmy is peril it m«l and a splenic or ntc&enLcfjc vein 
UillIiltH un vird. A small quantity of concent raied iodirw con¬ 
tract medium is injected as a bolus and a single radio¬ 
graph 1a"ken ill Lhe end of ihe inject km. The Milrasi 
medium enlert lhe liver via lhe h^puLiL" portal Vein arid 

m ilie mhinkil anfaruL shows branching and tapering portal 
vwh iliEunghoui Uk liver. 


Bronchography 

llrLuiLhography is opacification of pari of the bronchial tree 
using specially prepared iodiue-conlaining medi urn, propyl¬ 
iodone. This medium is rather thicker ihan lhe uthet kxiiiii: 
media. lo prevent a lien Lit fiuoding. Eld) study may only 
dem^nvir.iiL' ihu Idi lit ilk iiulii bronchial tree: if both sides 
3re lo be uivesiigaied. than two studies musl be performed 
several days apart. The patient is lucsUuflised and pitted 
in lafieral recumbency with Lhe side to he investigated down. 
The contrast medium is injjcclcd down ilk enduLrarihcal tube 
via a dog imniiry oflhtKT. The patient is manipulated to 
ensure ihid ihe CQflirttxt has eniercd all of ilk* bronchi on lhe 
nliIl- fikf blKttfl and several radiographs are taken over about 
1(1 miiiuLes. 

Bronchography may demonstmte bronchial foreign 
bodies. Osftrw wh'fi nndutex, hJuneliial tmtiOUis, lung 
lobe lonwvti and bropcJtiectasia. IL has. however, been lar¬ 
gely superseded by bronchoscopy. 


Arthrography 

Arthengrapliy is I be deimmxlralinn cif a jewnt space using 
negative contrail fairly pouiive cooirasi riudiik) or 
doable-conlrflat ieehuk|ue^ injected under sterile conditions. 
The joints most amenable to arthrography in small animals 
are the shoulder and stifle. General anaesthesia is required 
as lhe procedure is uncomfortable. Arthrography will 
demonstrate joint capsule distension or rupture und defects 
m (he -articular CwliLate, wtikh is normally radii.il ikcnt. 


Ftstutogmphy 

PisLUIrtgraphjr is ilk Opacification of sinus IrjLis und fisLuLai: 
using wmer-soLuble or oily iodine contrast media. 
Fiatulography will dtemonstrate the escenl and course of 
these lesions and may outline radwtiHcnl foreign bodies 
such as piece* of wood 


KEY PQMTS 

Radiographic contrast sludges 

* Cortlrasi studios allow assessment ol live position, 

size, internal arenrtoduro and occasionally 

1 f >0 fyndipro of curiam tissue organs. 

* Contrast media cpn be dvided into two main 
groups: positive and negative contrast agents. 

+ Positive and negative agents can be used 
together as double contrast studies 10 show lhe 

inside surface or hollow organs. 

* Ban jm is us*d Tor most gastfoinieshnai studies. 

* Water-soluble iodine compounds are administered 
intravascularly For a range of studies, andean afeo 
be ysed in a variety of olher ways. 

■ Myeftograpivy n&qulr§s the im ot spe^lei taw- 

osmdlarity K>dmaied contrast agents to avoid 
damage to nerjous tissue. 


Other Imaging techniques 


Diagnostic ultrasound 


Dmpn-n&ilK ulLrjstitind is l^eiM antre;i*braifly ys«l m smu.ll- 
iinimal putties a wmpknwniitfy imaging looI n> rudio- 
gruphy. UltraMLiund has itic advani^ge that ll b* painless un-d 
uft Lu both paiieru .ui>J uyerators aiuL can therefore be used 
in Lhe L-tfusdous patient without ilie need for sedation or 


anfljHllHSU (Fig. 24.47X It can dificrcnliute hclwtm sort 
tissue ami fluid, which radkijuiiphy enflmH, and it produce* 
U TCul-liriK or moving piclnre which i? iriviilujibLc Lil the 

iLwexvngnl trf' L-unliw: funcliuii and of pciislalus. Its mu in 
disadvantage is ihal ii does nol penetrate hnne nr hit %£* n 
cannot he used l or bvesUgfllmns of the skeltftnl systuin or 
lung- Htiiic rtHlcci % .ill ol the inevdeni lilirasouibd. resuktqg 
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Problem behaviour and its management 

D. $. Mtfe and C B. MU!s 


Learning objectives 

,*•1 fler xi'tulnliffi r/u.v t imp (at, ifmkvlJA ffUntSd be i r/' h ■ I4i! 

* Explain llie exlHvL of behaviour problems in [¥L cats 
■and do|i and ilrrir fupidunrcnial nutiune. 

* Identify the fatlore iralluimiring ihe dcvrtnpnwnL and 
es pnfHskMi o\ he has iuur and si a lc ilw knuwleduc bast 

iL-^uiruLl for manayirre behaviour problems. 

* Suppon a clieni with a polefitml problem and Hale ilk- 

most appropriate ddhix or initial action given tlw 
nvuiluhle eNfvrrlise. 1 

* Provide Bdvke ora chi? methods used lo preveni heha» 
vjour problemi in pitppic-i. 

* IX '-LTibj (he litiir riLiiin Icehiliqucs arid Join key *1ra¬ 
le tries used I;? bring ahuul a change in behaviour. 

■ Discusa the difTereiKc between reward- and. 
pumshiiieraL-hii&ed; training. disirnguish between 
positive and negative nrinfoieefiKnl and puniihmeni, 
define and implement a programme of countcr- 
conditioramig wind igrelmiitic dcmsitiratiafiu 

* Idcratih 1 1 «.™ I he risks ;lsklili a led waLh nwnniL' an 

grc^siv-c annul can be ndiiod. 

* Sia.iL- (lie difference between creating a. presenting ccun- 
pLiint ■verms the cause of that complaint and the skil ls 
required for each. 


Introduction 


A sump flf the veterinary nunring profession 1 Atkinson. 

-fNM | rcpurlcd I ha I Enure Ilian Bfll4 af vlAlti nary Tiursts 
art involved. iri educating and advising i.li*_-itl ^ L in issues ul" 
pet bdtavnur. However,9*114 felt ihui their training did not 
provide them wilh sufikient knowledge of companion ani¬ 
mal behaviour. Un^nlcd behaviour remains u common 
r^ii^-Kn for culhuniiHii. especially in the dbg ft is therefore 

LfvvjnLi.ii I ha I llkt: cnnipuLsuTV dtfTttrtE nt education required 

for ^ikx'css in professional quaEfflcalnni ss ^Ufipk-nk-ntL-d 
witb further reading and cdmemion, if the level of service 
desired by clients is lo be net. Whatever the circumstances. 
U is miporfanl lhat. indESidunls dp no I lkH'ut advice hvyond 
(heir OWII kilirwlcdgc base a* llliLi can have drciKLrttuii tain- 
sequeticcs for the client. patient and practice. .4 behaviour 
problem may he defined as any behaviour which Cannes 
rtntaro U> an owner! ft>T which they do nol saisped a rracd- 
iL-id L Liu sc. The uwnL'T’s ptfarv e pa joti cl|lw situnLiofi is there- 

fiWe di'i i iLk-yid pari of the prohLiilL The lheiiui.VM.iur is nnt 

the diagnosis but a si.cii of the pmbk-in and may be lioimil 


or a genuine disorder of behaviour. There are therefore two 
integral parts to unxkrsiandmg a behaviour problem: 

■ The owner's views and beliefs. 

■■ The flnunaTs behiiviorar, 

Every tliualioii b uniquew sinoe it is (he sHuulioa rnther 

than thu ini inhi11 per sc iAhiL-h pl'l'lIs I reeling- KtPWTVW^ w? 

can provide a framework lor anaLysiay that situation in a 
methodical vvay: ftret ve must make an initial assessment e>f 
the >i iu;iiion and sup^.nt the elieai in die raoel! appropriate 
way Then we may make a more detailed assessment of the 
iuiiv»l' l f hrhBiVwor. 


Initial assessment 

Inina I assessment should halanee the signihcincc of the ani¬ 
mal's hchii.vniLir jnd (tie Owner's perception of i(. Ihen iden¬ 
tify the nunsl ell ieient slrntegy fen managing I hem 
appropriately. For cxiunp-k.'. the puppy which is dipping 
the furniture when ll has niver been named n* ehew on 
vpedlic toys is behaving perfectly normally. Successful treat¬ 
ment will involve educating I hr client about Ihe normal 
behniow of puppies and how lo Iihui their puppy lo 
chew on inyv in preftreuw lo anything el^?. On the other 
hand, an animal whmh has recently bnme aggressive may 
be sullcmlg from a medical Loruiiliun Hi rnjike il more irri- 
Lahle. Ibis Vrill reL|iiirc prompt allcnLum hy a. vciyTimrry 
sLirgeuE’i in (he lint lOslauce. 

Accqrtin® and adrabling ihoi a pet has- a bduukntr pro- 
hhrm is often my dillkull mid stressful for clients. They 
may feel Lite liiilecl purtnt* and nwy be very Knailive 
lo whatever advice yvnu give them and how ii is given. 
Their cmKiirrasuneni may mean dial they clday in seeking 
ad vice for a rdativdy minor problem unLil u has became a 
major issue of concern. Unfartunlely ilk- longer a problem 
has been going on the longer, and often harder, ii i:i lo ireaL. 
MtHwibeleH^ clieraiv should never be crilieised or made so 
fed stupid because- iIkv lU> mideisiaud their peCv bchii- 
viour. They should always he leyarded %aLh re?peel and 
wrasidwulicm and si me taken to listen to Iheir problem with- 
oui making a judgemenl on their oonpeunoe as a pet 

?>wnur- 

I lie 11 rvi prionlv n L h u u Eli dele mime w hat level of iLdvice 
is most appropriate. The ranee of services ollfered hy ihe 
practice should include Informal adviee. ipeviahsi consul la* 
linn wjUiin the praodre and referral. AIL of ill is should he 
explained ici dieniix in iIn* heginmng so (hey cun make an 
Jnfonmd cWsiop ab^uL ihe preferred opiion of tren I ment. 
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lrjf(MTH4il iidviftc may be tbc initial preferred option in many 
cases, h\Ll pa-aeLiee stuff must he aware I hill they UPC Still 
liable Cm I tic: cunlenl til I his advice. If casual! u d i irr k 
(h«l «liith re hi IIs In imjurx ur further disln-ss In the iiwnvr, 
k'S-Lal prm'Krdiil^s cu>ulil full*?* anil hi a nuEy must aHais lit 1 
madk- (tic dlctil'i naiAi when vucta adiicr & gb™ An 
allemadvc is to use profcMionial handouts (c.g. Lmdjsbtrg cc 
til,, 2001}. We hare a duty to provide a professional service 
and i Kiii indudei explaining the limitations of informal 
jidm firw.5 lbs value of specialist consullaltons. Behaviour 

cLmscs arc nm by numbers cd'slud'or individuals front OUL- 
mJl“ lire (Wftetiw wiih pariivndar knowledge, e^perlire and 
H-kill in die urea of tuiiLurn. 1'x.pl^Mimy ifit? option of a spe- 

cifte LX'rj^iilBaLn.iri on I lie mailer alsu fodpt ruaxsiire the cli¬ 
ents [hat the/ arc fight lO Lake llicif prnhlcm wnously and 
that they are not alone.. VoLth (I9S4, 19H51 reported Lhat 
42% of dojii owners and 47% of cat owners in the USA 
Jndk*Wid th?il their pel engaged in some form of pnAkn 
hehuvi&tiav Mourner, merit mnt furveyvin 1 he I K on dogs 

tMilh, 1907} and £414 t Bradshaw, 2000) suggest thill the 
prevalence tif pcilentiutly pmbltMTi-ihL: Kha\nuiF Play he 
f¥LU£|l higher wiLb li-vct 95% Of dfij; owners and up to Sjf9% 
of cal rtfriiers dchcrihmg potentially problematic bduivtoum. 
Amongst dogs U was found Lhat 76% had shown some harm 
of aggression. 70% hud occasional house-soiling proMmi. 
57% pulled on the lead, 57% chafed cub* 4S% became 
wily orercsdted. 29% had Iried to-rw-iipe from the home 

area, 27% run nway when idfkad, 23% were resiles when 
I ravelling a iu3 21)% dilliirulL In medicare llnwerer. when 
asked tu describe any Linn pH a inis about lhe-*.' uminaU, owu» 

era rated aggres^cm highest followed by obedience, harking. 
exeitabiJiLy, nervousness, house-soiling and desirucEkeuess. 
The difference between these lists tkmontl rates the smpor- 
lanof of the owner in determining what i* presented as -n 

problem. the duLa also dw# the cxlcnl ».il possible usvis- 
lua required by owners from thaw keen to develop this 
area of practice. Amongst cats, excluding scratching of fur¬ 
nishings which ss ubiquitous* Ihe most common concerns 
rekilc to ftnr of unlamdliar people 149%), aggrenkm to 

Otber ea ts (43%). fear of <at4 <4U% t, fear and aggression 
lo huu.scliold members ( 12%k inappropriate clinuliQli of 
MW form (19%), bonding problems 112%) and anxiety- 
refuted disorders (11%). 


Assessment of animal behaviour 

In unler lo acJtts* a htrjuvMmr psubWiii fully, a broad his 
lory is necessary {OutruIL 1997). An animal's behavioural 
any given moment is a response lo oertflin influence^ other¬ 
wise known as motivation! fuc-Lors. These can be divided 
into external ^nd internal {acton t Askew, I99^i). Exlema! 

fiUCtoni include the gerwral maruigemenl nf Ihe aimr.al and 
I he spcL'iliL" cnvirnnmeni ill the Lime Lhe behaviour as 

ihfVML Bnieniat factors include the genetic composition 
of the individual, ils physiotogk:Lil iind psychological 
alatc IF we wbh to address the cmiw of a pTLiblera (miher 


than himp'dy cLiniain ihe problem), then we need to be 
aware of how these factors interact anti irtlluence 
behuviour. The fcnowiedge base fox deuiing with Krtuivinur 
problems therefore draws on very dbpai^ie fields indudinig 
just flboui every branch of zoology as wdll as various 
branches of psychology. Yctcrtnnry medicLiie. animal 
management and nuErilinn lrw.liv»duah msiy know 1 nvore 
akh>at one particular area, e.g, using iraining rather than 
mcdkal intervention, hue whatever uur preference we ruuvl 
recognise our limitations a nd apprcnals Che value of oltar 
treatment options. Tlie problem must he ddiried fully nm 
•>nly what is happening but where, when, with whom and 
why. Some owners will bold back informaiion either 
hcvnusc they think it ris not important or because Itury 
fctrl jziially about ^me aspect of it. It is essential lo cisiab- 
lisb a bund of trusL w-iili the rfitm. Both ihe trainer and 
the dienL must be relaxed. 


G&netic influences 

I Eu^e prnvidir ihe hlnepnnt fen the bdhiiviour of the indivi¬ 
dual. {knelle fac’tnrs nnc nply dcEcTmine wlaiU gs normal but 
may also scL ccxLain liarnts. llils &n be seen Tit Ibrcc levels 


Species typtcsl behaviour 



and a eat as- a Cat. Many popular lcxl> will nflim make 
analogies lO wild relatives-, sueli as llie wolf in itie ease of 
the dog_ bul dogs arc not wolves,, and their bdiaviour is 
quire different as tJicN have evolved lo survrre in ^i very 
iliffcrent cnvirunmcnl, so I he gallic of such aii-ilngies is h na¬ 
iled add can lead In iiiacvuraEc advice {1 oppinucr and 

Coppingei. 2tX(l). It ts esseriLial to be well versed in iLc 
normal bchuvkuirv of the spedn in order lo appreciate if 
siiinetinns; is jcenuinsly abfUHinil (c.g. -in owner thinfking 

ilia I ihtr cal in uesLrus, ml ling un I hi* fliixir, is ahnurmal ur 
in pain), ft IS -noL ]S4.wsiblL' Lu go into dera il here: abouL I lie 
specie* 1y pieal behaviour piiilems of companion animals, so 
the re<ideT is referred to the list of furl her reading at the end 
of the chapter. 

Breed characteristics 

Jusi us the doge is not a w^lf, neither \m all breeds of dog or 

cal alike- I Hgis breed charajcrensliur-i ^1 --'.i dvl ltiiii nc wh.il is 
ni •: mal I li. u. v4Jca.lrsaEEi.ih ol Lhe ^iadncsir or fixed l'vl' in llbc 

Border Collie l Breed behaviour may indieau: wha.L pro- 
blems tuny he likely in a given breed ic.g. noise phobias in 
Bearded Collies, urine ^prsiying in Siiime^.* euis), An u-ndcr- 

-• I-i=ilI ins? Lit I he breed is also imporlavrl when Ir^-nig lo advise 

a I'Kiieittial owner about a new pei. A gam the i-eudei shnuGd 
refer to breed specific tcxLv ju appropriate.. 
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Preventing problems 


Advice sliaiild be given to breed erf and potential new own¬ 
er* un suii.rhlM wuninf. hundlriii und exposure procedures 

An ouLlini: programme in given lor Ihp n lirsl (v weeks in Fig 

25 . 1 . 

Practices shun Id Hmsdrif mniting ’■puppy" dta-irfv. where 
the expertise aisis to manage llwm appropriately. These 
classes combine basic obedience I raining with socialism ion. 
plenty of handling and lots of novel stimuli provided in a 
wnlidlol and pkuwnl environment Puppies are nmghl 
whml is iLceyplahJe and whaL in noL (#,£ talinj.fi>, All Vueci- 
rmled puppies can he inviled Eli I lie dasyrs and given I he 

opportunity to mu with puppies of their own age and new 
people. A recommended +-WBck programme is given, below 
These urc not only an important service, but excellent PR 
for the practice, as well as a tat of Tun for all involved. 


Four-week puppy class programme 

The whole family should he cncouraped to attend the cImms 
mid laic pari in I Ik c^cidscs. The principles ut LrdLniuu | soc 
later) ifaouAd alwi be described ah pan of the course, a* own¬ 
ers understand not only what they should do hut also why. 


Each week new ski lb arc uiugtn and established Mies 
reinforced li r importunt to explain the principles behind 
lb# ta-ilcs and in provide hundpurt*. since the owners will 

lOrviIahly he dixLniLicd by I heir puppies sum# of 111# time, 
ll dasaai aft to he run nuiNidf n^rmul surf cry hours np iM 4 
dilfercni venue to ihc isontul silt of ihc vt ten nary prucEic#, 
il is important 1 o check Lhu.L ihc practice imufajioe still cou- 
ere I be work. 


Week i exercises 

■ Sit; With ihe puppy standing move a small fl»d irem 
hack over its head and ihen slightly lower it. The nene 

naturally fold 

undem^ioh ii.s i bp I real is lowered. Try to avoid pulling 
prtttiitt cm ihu hind ^.unfiere- 

* Sl j nd: VIlivl: I Ik I<mxI lure sliphlly up and forward m 

front til l h l- billing puppy. 

■ Mcivin: Move the food to the floor ju.it in front of iIk 
puppy and keep it there. 

* Recall*. Take the peppy away from ihc owners and gel 
I here in entourage i! lowurda them, Mnkc mre that (here 

anf nu cl isIraLluins iur the puppy when yc h * ita I his tar lhu 


should Follow the treat and the backlog 


Environmental enricnmenl 








PimreJu hiding piajoes, 
platforms and 1 tiyft. 
Provide ^aa-y flKftH 
ki an (-inhafron area 



Handling procedu re 


0 4 



Preseni «kxir$ and 
lectures, o.gok! dodi&&. 
atltie nesi Mem bum 


i 

Pfck upard wai^ih 

(HMJtiwe UMOMlKirtS. 

d 


h 


♦ 


v*nr: y n&sSnari lor about I mm.l - *, 
Remove pel from motticr into a sicftilly 
code? roam- tor abeut 2 minutes 



14 


Wl 


3 


Gently pnch a I pet and wart far 
animal Id calm ih your hands 


♦ 



Pnsiide Esirpat 
in bbduing a - ea 


' 


ftouw mothar for shod pMadi arid 

Sienaliy move Niter rd& a new Brw^onirenL 

3pend lane n^aaaBing w$ potting Ihe vwng 


2F 4 




35 4 


Expose young Id kaurinr raises like a radio and 
arghlei ighls. and wail tar thorn la seflle be Tare 
lOiuming them bine nest area 


Begin ifiWtttliv* ptily MOStCM anc ifliradUM 
in*w people Ki p>cnrtiSe indlwduat altenGon to 
young 


l ip 25.1 Bctairkrltf rtcvd4pilKM pn ^fUMnc for 


r*. 


C opy ri g h ted m aterial 
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reindbreGmcnt should uIwuyB be mnl if iipprtpriiuie Mix n 
Inches (Jut diuimil precisely wtnl is required, is rein lively 
easy lo apply. is humane., helps in Ftrengfllini die trainer 
unimul bond and helps clienls break mi l of an ineffective 
pundshmenl menlaJily Inilmlly every cwrtcL rovpoastf h 

iv w r-irded K'OffilimixHG^ rsinlnTrevUtflA.k huL as iIil? amrnal 
IctUTS wh;il is required a im>re tl:L i; l hlo response can he 

esLiihlhhed by only rewarding Lbc better JAM <>f rcspoiises 
idirTereiuijI iiucrnriicicm fcinl'orcemenii. In this ■a, 1 ay Lhe ;ini- 
rmil's bdiivmur will no-l only ewilimw lo improve, hm it 
will remain reKiibb when llie owner biis no rtwante in tftnd, 

The Inching c*l H;imv i i he l I it! n e e, iI n«.M j E nrj lI y | ire veil I in 
the problem diH;. is In he rvvnnuiiciu&ed. as il helps provide 
l'liii >i ■“IdLs.'y in l he puE-tatarMr rdatnmship. W hi eh, it ilns-mig. 

may be a source liT vonsiJefuNe stress that underlies many 
problems. 

Et is- nor always- possible lo train Ihe exact goal straight 
away. bul rather it may only be achieved in stages. Thcslqw 
involved must he identified and ex plained explicitly in the 
dicnl. There are a number ni ways ihai po-aiive nartlOtw- 

ntvnL c.m be used mb this way: 

* Behdvkwr ehulniii“ invotviM ic.idnrig each behaviour with 
a caramaiul word in the normal way. A dew command 
word is then in.Uiod.uood before the old insl ructions are 
given in a mi order. Soon the dog will learn, through a 
praew; known us dHikal cendiviniinR. ih;il the lirst 

command is ;ihv;iys LYillow cd hy ihe sec Mjq ucucc and sn 
will |Vi lonl'i the whole act w ifliouL Lhe need lor lhe nidi- 
vidua I commands. This is ihe behaviour chain. flic indi¬ 
vidual commands can then be dropped and a single 
reward given al the end of the chain SoneliEnfi ii is 
necessary lo cwislnict several rfwrl chains before hring* 
mg then lofdhrr Lo form n longer «x|iicraec 

• t i■ 1 1 111l- r l* i:• iidLIi•:inin^. Bins involve* training a hchavkiuT 
which is niconipjilihLc wil.h Lhe pmhlcm helumour (eg- 
a dog is laught lo sjl to pwi rather than jumping: up). 
Ilk new behaviour is iniiialy laugh.! away from the pro¬ 
blem siliLilion uinlil ii is reliable: detractions may then he 
introduced Clliese should be graded according to the pro¬ 
blem!, When ihe behaviour has become reliable even in 
these siiiLiiiinns. ii may be used when the problem would 

noi til;i lb, arise. Sii lone. aLhe ir-gsnci.ilirin with Lhe new 
acecpiubk behaviour as sLrorigcr lhaia Uk anutivaliun In 

engage in the problem behaviour, the new behaviour will 
be expressed in prefer™* to the problem one which is 
Hoi ataxia led wilh a reward. 

■ Sucffwlvc ap pro ti nts don This b also known as beha¬ 
vioural shaping and involves the incremental reinforce¬ 
ment of a behaviour Imraids I be final goal Tli is process 

underpins l.hu widely used Lccjiiuqiu* e»l yy stem a Mr drsen- 

sili*alnkii SjflieiHJtk: dLscilsiCLiaLHiii i-- uved lo naliLC^ 1 ;in 
animal's oakiMiil or tear to a given uiuaiwn. l itis 
sjlualkm is broken down inlo component stimuli which 
do n.n pruduH a response on their own For example,, in 

Lhir ease of an amrnaL I ha I is FCflred of Ihe wet. il imiy b? 
pussihle to saiirly espns^ lhe aminal to pcopbe in white 
coats <31 the d ism Lev Ion I used ub lhe clinic olSf silt, the vpl 


in a ciirtbnrnl uvcralls Lin srle ami sii IC-rlli. Avccptanee e-iai 

he Lmprnwd if lhe jiniitlbl itdislftitftid during ihe pmeevs, 

ii cnunlereLmdilninui;l enmm.:mi.l aisud nr some lumi ul 

relaxulKm owreise applied such as imisjcip t"he animal 

is rewiirdisL ids Ii.mil 1 ;i\ iL dues mi! shiiw iin inappriipriule 
respOrtse. I he process is Lhen rCpOiiled and I be stimuli 
gradually nuitic more umiLu in ihe Imal goal. It is eswn- 
Lial nor to ra-di this proocas bur to-do it ai a pace ih.n the 
,i n inv.il can accept. 


Other techniques 

Beh3V, l QUf3l hBbitUStfOf) This may be used il a re¬ 
sponse h inappropriate to a given siiuaiion and is not sdf- 
rcwarding bol it is sale and humaivc to allow Ihe animal 
lo express il The mpodre h neiElkr rewarded nor pun- 
is bed bui allowed lo nun its- course, in Ihe hope I ha! il will 

pass away, sijilv iL avhiC'Ves n-.M Iiull' 1'Iiis can he uws.L U:>r 
Cvrlaiih f[Mi nT liystL’TivuE heluivxiur. ar» Lhe animal learns 
lll.ll llkiC is i'hKI iLitlg tO he lt.ki'illI 1 f imi 1 this n^pi>n:>C. 


Punishment 

many pnohlcms 


The use of (hini^bmenr is associated with 
iind ils misuse h vin abuse Panishmeni 


clojs mil Ivjivli aii animal w h.i| il should be diiirbjL punish- 

meni only siuuafs that wIhI the annual is doing is wrong. 

IL is LheTcfure a much less eESivienl Iraminji Innl Ch.an piisj- 
liVd reinLoreemen!- Ihe cKvefUse 4.i| punishniviaL hy owners 

may not 01% result in ei dog which is feaiful -uf ihem. bui 
posdibly people in general. Il also creates an animal ihai b 
less responsive and uble lo fciirn If an anirn;il is. learl'ul 01 


nwwus. puiMshriwm mwl twwr he used as ii reinrorcet 
llie fear, 1 e. it signals to ike Ihal it whs. appropriate 

10 lx - scared of nvhju waji going cm, lloiwvcr, panishn>enl 

may be useful and necessary in Lvrtani vinL-urrulanees lo 
diwi'Liuruge a fkrluviour. In ihtif siLuaLionv an alLeinalive 
hekavi-nur ‘Which cun he cxpicstcd hy I Ik: animal musl he 
L-denlilied and eficxnuruged wiUi pusiiice ivinfoTeemeni ul 
Ihe same lime. If punishment Hems- to be needed a Iol of 
lhe Lime, ihe Lrarner should ajwnyi ask: ’Where have 1 
gone wrong 1 " 

Xnfi-rewurd * MiwlBH; The withholding of a reward 
whLdi is nurnuLly in iRodatirei wjih. n bduviriiur is aeLiially 
a form of panisbnieiit, since ll alumaicly redim ihe chance 
o-f a hdlaviouj recurring. Il is nut. hciwevLT, u snnple l^h- 
n»que to use as the behaviour will often intensify before ii 
sums to wane, The Icchnwfue may be used to tral certain 
ai Lcuimn >seeking hclm viour prcihlems. since ibcw 1 are beha¬ 
viours lhal huve been regularly rewarded m Lhe past, la such 
cbks. ony intention (good or kid) rewards and reinltorca 
the behaviour Xiu-mpts ai physical puaishiiK-nt arc contra- 
iiwJivjicd ai these arc a|sn a farm of alien lion, which may 
worsen the bdtaviour in Lhe Icm^yT term. Doing nothing is 
ntrt nceess.irily vety easy, especially if an owner enjoys 
sir*>king the pd Owners should also be warned Elian 1 lie 
behaviour will become mure intense before it disappears. 

11 1^ vnLiv.il ihai 1 hey do not give in al this- time olherwiac 
Lhcy wall make mqHffns baving just reinforced .1 more 
cxLremc Jorm of iIk behavaour. 








7 &B Ptotriem bobomur and its management 


PunnliiTKfi! i* dfctive if ii is asmi-iled with ibe problem 

Np'hiiviLiiiT TiUhipT llum ;i given pMOA- F -nr Lhis nr-iisnn, 
remote pmiishriftT'iEs like huu-hy Srfaps are preiefahle lo 
one-. w 1 1 lull are obviously delivered hy I be Lraincr. One til 

lift most w idely Lived Ixsohy haps ts a drinks can iviilt u few 
coins inside. When lift animal suites to misbehave, ihis is 
thrown clow to ilbuc ncL directly ill Lbc animal), withoul 
warning -and wiltaout ottractiag atbcnlion to the t miner. 
The annul then k hue Chat this behiiYwiir hu* this uapki* 

•#rJI OOfl5K)U$fK$> For example Ihe dog lh;LL Ines [ii chiia' 
penpk passing hy when Lin Lift lead. giti have I lie hdiuvmur 
mlerruplcd m this Mniy. As Sjpftft as Lift Car i lands. Lift: uWiiCft- 
ihould c ift oil rage Lift- dug In Lillie LuWurds liiein and regard 

ii fur doing 10. I'r" a biK>bs trap is used in iIk home like a 
ftoue Lihrm Linked, to an out of bounds area, ic is wenh 
using a di sen minatory signal like a drop of essenIni oil 
on the IhTCshoUl of I be -iireu to warn the ii rvimn I In this 
way the animal will soon leant to avoid wherMr the sluhi 
it placed. Avoidanev" of these areas IS lIil'h rtinfpftwd by 

negative rL'iniurcunivriL. so I hie huohy Ir.ipv can lx: i Li'iiuVcd. 

hiiTlhuT ih'lails oil Ike skillul iirtpiL'meiiLaLiinL of ffth;i- 
v iLiuj therapy can Ift fcMilbd ilk Marlin and FfiM (tQ42|. 

Pheromone Sherapy PbwdBkOBt therapy involve* 
lift usL> of ehehiiL-jIs normally used in intrasj»cific eominu- 
hkalion fur die nudiAcartiodi of problem behaviour. There 
has been grcuL imciwt in Lhc facial shrUobe of the cal 
4md the mammary recrctions of I he biiclr. both of which 
4ippc-iir lo have iiuskilylk effects in specific conLuLs. The 

exatl rriech;i nisni remanks unclcm as die cfheaey of llftsC 
products appears Lu reliiie lc> Specific COfltOJUd. LfndffllJbt- 

odly this area of ranee will grew further in future and so 
nurses should keep up Lo dule on develofmerls l*« Mills 
3002b for a current review), rti preftul these products are 

gplly jvaiLible tit rough rttefiflary pnieLicCs arid IL is impur- 
LiiikL LhaL lHl'li mi It is ulvoiii punitd by sound und rekvanl 
behaviour advice. 


Treatment strategies 

Then* are usually several sLiaiegiev whereby a problem hchu- 
■. luur may Ift managed and non dun one may be employed 
al die same Lime, but mnctiiKS this is unnecessary or emm- 
Berpioducth'c. h is Ihnrfore impcutaoil recognise the sira- 
Befies in uw aiid best to> ripply time which stc moil liktly lo 
bring ^ucces^ wiih lift mrtiraurrt of chseumIon Lu boih iht 
pci iini.3 LKuncr^ in llie lirvl insCarftt.. Broadly speaking four 
siraiL-gies which aft revognised which use the techiuques 
dficrlbBd above {Mills and Kartervus. \999f, 

(J i PnzwBtkM of capreaeiun nf the profekm. For t.iampit a 
dog e^n Hr pstveowd from hi ling by muzzfliiig it. This 
does niU athlrtsi lift Causal faeiors. huL may offer 
sliurL-Ltrm reliefer reduce imniedNile rnk. 

(3f Address the nasal factoid These may he dimUnted <>r 
their perception mitered. For wunpk-. when one dog u 

rehomed inii inicr-chsu maliy in the litfiiftor the 

thyroid removed fnim ail aggressive, hyperttivroid eal. 


the caiees of Ihe problem have been removed. 
A litTn;!lively the phcbkdof may bedesetUHtiacd or pre- 
scritftdiBxklylici (unlkanakly nvadkalnn) Thi-^ ullers 
|Jlc annnal's perttphun nf Ihe Cawe nf tht p rob Ion 
IkiiJiiiHurul redirii'Eiim In Ihis tioc Ihe hthaviour is 

■ 

still allowed, but i[ may only be dirccLcd Luwii rch I Kings 

tiul do not cause a problem. For euinple Nhecat which 
Kfildm the furniture muy be trained lo ectaidi only 
on -ii scnilchins pml aud %cnndang ebewhere dwcour- 

agal. 

1-41§ lnH.TE-aM.Ml Iw lia^ iiiural I'nnopi'Ei l inn. [n I his L^tsc a Iftha 
1 'Lour H miuiduuL'd winch LTmlpiTlt^ wilh [her pruhhm 
IftlkaVH?ur. This is ilk: prinLipli: Ifthiibd i:iiunlcn.'ondi- 
ijornng and lFk- a-*c of ioys iu prevent probhems jsmk- 
eiuLed vilh laek of sliniuk'itaon. 


First aid for common behaviour problems 

Miiny probbms are anwnable to relriiining using prin* 
cipfff discwsed ibcwe; IwiwimT. commnn prohjums, twh 
jiggrcss'iuiu hu-aft-suilnig mid huuse detlfUdifip, repnf^nl 
cmliplaiuLs for wkicli I he re ;ne many cause*. The s]ftdlic 
cause for a given cast therefore needs so be ideiuilkd if it 
is lo he Ireatcd effectively and diis w ill oflen require spectil 
evwhuiliofi. Hie vderinury nurre stwuLd eivplain this dearly 

In Ihedftnl jind ;ilvr> give lx a lici\Hiural firvl njd k> ccmhun Ihe 

problm in ihe incanEimc. 


Aggression 

AggTL'SHiin in thcdiigisa Mtf iOUS ciMftcm I pi all ulUdYcdmul 

should only be lack led skilled handlers. True Ix-him-ourul 
oggreuion. which is associalcd with defence or conlml of 

resmum. nmsi he distLpgitishvd fimn mtxlicid ilisunlers, 
phy fliitl pTvdalion. which arc Unii.1 ilhi-iIIt, very different 
hcliaviLhuis. MctIlcljI ussessiVieilL lv csslti1i;jI us pain Will 

often pkkdi hi incncaned irritability. Animuls oFbcii assume 
ii n aggje>sme Etanoe when I here is imcrtaiDly or frustration 
in tbc environmenti jgiiin Ihis relates to m form of defertce, 
iind pumshmeni is likely to AciHtfhiU ihefihuBtkrn. Prkar in 
spifXiaE c'vu luaLion. Lhi! n^ks In ulJieis 'mr'ii an aggressive 

animal should be minimised. Tins involves ihe following: 

■ Ov tiers musl he informed of their responsibility to pre¬ 
vent injury to ollwre 

<■ Owners shnutd arm hi avixii %iLuaLipns which aie likehy Lu 

evaccTbaic Lhc cpndilivMi. This may include idemiliable 
trigger iLiinuli. like other dogs, children, etc., and c>r inci¬ 
dences of campctilion. unrerlarn. frurtruting pr fearful 
situaticro. 

■ The animal shi^ukl. ncrl he appiuachL'il wlieik il has r'n> 

opportunity lo ntrat. 

• If it i* safe to do the owner should he encouraged 
mu££le-tmin an afgresffivr bog awuy from arouaiitg or 

dingETOUS environ me ffitS. A bflHkef mu^Ju is pruterahle 
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Lli h nylon one. ;m ii allow* the dog 10 - pant and drink bat 
nui hiiL" while it is cm. When it Accepts the muzzle being 
slid ori and. off, ihe muzzle may be held »ji for a white by 
band and, a reward given when if is ranvwd. With lirrw 
die dog will soon wrapt the muzzle for lonffer periods. m 
which lime il can ^ari lo h? fastened. The most conuiwi 
pin hit: m Willi inu/Jilus bs that they are only Usud when 1 he 

lIui! ish already shilling aggression and •a ill resent 
restraint. This is why l raining should begin away from 
distrartiemt and Che trained dog should be muzzled 
before a problem arises. 

* A special appoint menrt should he made co discuss the 
problem further. 


House-soiling 

Wh en asked ahonl ;i TioUspukriltihg pruhkrTi il lt impurLaikL 

lu establish whan form of elimination is involved and if ll 

IayoItc* Urine, wlh.Lliej' llie ;mim;il is MXEH marking i spray¬ 
ing in the cal or spot marking in the dog) as these represent 
rundamenlaPy different behaviour* to urinary and faecal 
duniiyilion. A urimtyris should be requested in all cues 

ntf mupprtKpmile uririiihuTi Eli L'liminalL' Uhal'i unraiiry trucl 

dtaare- 

Il m liien inipuiLanL Lu L-sLahlish lIi;lI. I lie uniEIkal has been 

properly homartraiAed: 



- 


Feline urine spraying, which is nol due to cystitis. is most 
etfbctively den led with a commercial prepare I ion of feline 
facial pheromone and may nol require any addiliomil 
retraining advice, However, marked urns should he 

eteiiiMid wiLh ;i 9 Qlu.ll Oft ul hmloL , ”c;il washing pnmder fol- 
hv.v-jd by surgical spirit. They are then rinsed willi walci 
and v ipied dry wsit bi paper luyvcIs (Mills and to hhe, 

Cats which have been urine marking torsonac nine may 
also slop using the litter box. Other reasons for indiacri- 
miiwOe elimination include lower urinary trad disease. 


Imer box and liner aversions* an emoiiuiul problem nr 
substrata preferences. It should be cheeked LhaL the brief 
box is in a quiei. secluded area where the cal carmen be 
disturbed. that the box is cleaned regularly and comple¬ 
tely and that there have been nochnnges to lire normal 
routine, e g, change of liner, etc l&leuch. ammonia-based 
UisintifuLiiii-i or slrtmjpsmellmu. cteiinm are nol rccom- 

rlfcciuled -is the smell ituy he aversive Lu Clhe l _ jI If 1 Ilc 

cause is not readily identifiable and ilk- annual b- beahiiy, 
then expert iitlvice should be sought, 

In Lhc dug. Sioum:-M uling is iviuil L\i:munnl_v a result oF 

loss of bou^iraining, scent ma/ktou;. EKcicutnenl. disease, 
fear or separation difitrcaa. Any disease must be recog- 
ni-wtL promptly, but in all cjses lhc pet will need retrain¬ 


ing. This is iikm .1 efleclrvdly attuned by ensuring ihiil (he 

dug ti token uul regularly Ifl ;i particular tnilrf areii and 
returned if il docs (but diihiiiui Ic. Vk livil il diwjs, il should 
be given loti of praise and a treat. This might be a longer 
walk or liLbi L. Owners should always clear up after their 
pet The recommended lieu invent for scent marking is 


chemical (steroidal) ot surgical neutering as thi* will dim* 
inale the ptobkui in Ihe ma jority of cues. 

■ Dogs may eliminate when they fed ihrealcned. ill is is a 
nornifil appease men i ge sill re- Owners often get annoyed 

ilL I lus reacl icm imil sn may make mailers vvnr^u by telling 

iheir doe off. Eye contort alone may he sulficieni to set 
Lift this appeasL-nk-nt hehaviour in sonic dogs. Owners 
should be enroll raged not lo appear thmlenng in any 
way towards their pet bul should jiolly il along with praise 
and without eye contact. Conlidence-building exercises 
and possiWy psychopbarmacy Csmonin reiapUke inhi¬ 
bitors) may be necessary lo allow these animals to leod a 
ramriLl life. 

■ Dngs also ehmmaiu when they 6 are scared, e.g during 

llLundersKinils, or dhlresseil i il sLink. 1 oLher way such as 

by the deparlure of the owner (Landsberg el al., I9'.i7k 
This Inter problem is considered further below. 

Sotting in ttto owner's absence 

t he leriTk scparaCECin 'anxifiy* in ?^pufa huai-rulaicd prohlLnil 
is often used to desefib* any g>robk-m which arises in Llk 
owner's abwiMt. It therefore describes the pononlug com¬ 
plaint rather than identifies any specific cause. There arc 
ETWny reofoiif why an iinimiil may not be a Me to cope 
with ibE abtenre of its ow ner These mclnide overattachment 

to Lhy ownifr, in whidl Ciise IrujCmcnl miusC fOCUs on redu- 
emg I his alkiLduriLiil, ur Llcsulnpinu; an uwnei 1 srib-.1iln.li;, 

.Alternatively^ the animal may he fearful of the isolation 
experienced when left abibe. In this case a compaaLtMi imy 
help or the -:inim,ii trained lo graditilk cope with sludiiy 
increuing periods of isolation. A third ca use of the problem 
relales to the slira of confmemen t or barrier fruslfation and 
resifilts in primary attempts ul escape. These cases often 
carry :l poorer projnoais. Wbalcvcr the cause, bebariow 
mmlilkatiorL advice is generally EsmLial for I he long-tenn 

rCMilutiun of Ilk: prubk-iii, but This shuaild be tailored lo 
address llte fartors underlying ilk behaviour for m.axnnum 

Sami (Takeuchi d al, 29QODI. Drugs like cEoraipfaraiiu 
nui_v help speed up the rule of response in certain cases. 

turrenl reveuneh u|sn MlggealE that comm ETC ill preparutKHU 
of dii\r phertinN?nies may be juft iis helpful in this respect 
Dugs with such separallein-feLiiedi pruhlerns m;i y al^J 1 he 
extremely destructive at this lime, boki or vomiE jitkI any of 
these signs may be the nia presenting complaint. 


Housq destruction 

Dngs that destroy when left ulone may he dtoiiig so bee-jusc 
of M«ni! Irirm ordidnwiiassocialed with I he owners' absence 
I scc abovajL, httuw uJ'a Imjfc of vtinwlHtk.'n ul this tine or be 
cry ing lo weape tVom lI’hj Hmim breaiMi sun«.*Lhing 411 iniets 
them from oulftdc or scares them from wiihin iJlc house. 

■ All dep shou ld he provided with sLimulating; toys when 
left ii lune for long periods of time. These can be made 
aLLrartire al Lhe Lime nf laving hy smciiring them with 
food paste ur Alltiig cbem wiih food. T'he toy an be taken 
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Managing animal death: helping clients 
through pet loss 

L Jones and M. F. Stewart 


Learning objeclives. 

After A/ui/i'/tf# litis i /iOf 'd r. Mutktm should hr Mr UK 

* Be await of the factors which influence the reaction 
people npehmee when logins h pet, 

* I'rH&L'rMlLsrul the 3 m l \ccs s id L'xiemn|. r and the diflercTivl 
llkmifusLal KMk> Of L p nd . 

* Ik-cumr hkUkd it'd the Minhiiivc nunageiiifcjit of euiha- 
nasia ami animal dalh, 

* Develop personal snulegies lor ika-ling with the emo- 
tk>iuJ aspects of iheir job. 


The rLrpuLii hoii of it vLiLTiiLuy practice ia often bwl on the 

vi jy lliiil iii’n iriiil dealh n handled. CompJiHOfljaiQ and eoffl- 

pctcfil nurses have a crucial rale in this as wdl as in the 
smooth nut! pfcusant running of I be practice. Along wiili 
their clinicaJ nursing duties, they arc expec ted to lx- a source 
of cnwfto™] support, They often have to spend lime listen¬ 
ing to then Is" iimitUc* iiod oompbinls. ulnie 

remaining Loyal In Ihe praeliLLv 

13ns ehaplcr inns> In ettCOUfaLT nurvs U:> diriuEiip a Tamil' 
iaiihy Lind c-ase wiili ihe emotional side of lIh.ii worts, and 10 
eslLiblish good practices that increase their own ami their 
clients' confidents um3 rati abed on. 


Factors influencing owners 1 reactions to 
pet death 

Special animals 

If W14I liavg had nrtiTiy animals, juju mil kmw. I hat while 
cdL'Jl hub. bcuu uehil|Ul% I Iw.il: nuiy kavL Ixvn on*.* 1 lull yr>u lek 

most aiiached Ho, a apeciaj oih. Some of the 1 kings ihai 
make annual* special: 

■ C Siar di.- 1 i. r_ imtsihijiI ity. Sunk. - animals a rc j 11 >E H-utsla udmt' 

individuals and ev eti a short ndationdiip wilh iIil-ih can 
leave u. lasting impression, 

■ I enulli n.F linn- inrobed in lie rtltflkwvWp Ihe longer we 
live! with nn animal adapting to each other’* ways, the 

men - l* wl hc£,‘iimif a I IjiltTicxB. 

4 I .inks i*kli |>n%jt fU'inh ipr 111 l 1 trandlHinv 1 In-, may luivy 

been our very Aral animal, or a gift on an impu-rLaiiL 
OKHwn. fli may have helped us through troubled 
limits, a bfltivflVItfil Or other major imumt. 


■ Links with other people. An animal may represent wme 
»rl of link with a person who has died or disappeared 
from our Iwe^ 

■ Issislaw animals, nr those whti are j^iirlners m 

ska ml aclivily, sulH as nuiuniaui rtSCUe. pOfa work. 
eutnpLiiLions. 

* Rt-scued aninials, urphans. ohr«kl«lLly ill. The more nwi- 
turing and care inn filed, the stronger the atlachnwnl. 


TNwrIi every imimal is tMUrnrfil amJ special in sils own 

wimt arr spurial hut anil a Is n l* nl hms, When die ms indicate 
Mm. inopOf lurra nf Lwiimals in rtw-ir ILm% i< is helpful hi 
avl% ii-t’i* lliLit you have heard and apjinsijte what ilw-y 
are smn^. 


Human factors/vulnerahfe people 

■ The age. slage in. life, life cireunistances. 

* Personal toping mechanisms - some people seem to ha ve 
dilficully in adjusting 1o loss generally. 

* IXpendtTu.-e on ihe animal thiscaji happen whenever 
puttie a,nr lonely or feeling isoklcd for uny reaK>n. such 
as Ihe <Leal It of U^ecl iHiei, a famdy hreak^up or Mi>me 
illness Of detnlity. 

* For Uidbc who hsive no-ch'iUnn, ihe animal may aeiLalls 
he Iheir little family. 


Ih'ing awsirenf fk^ imp^rlairt isMies, nurses cjh In- akrUtl u* 
Mu. pMissihilirv mf inicR rfaclMms should critical ilhK-^u^ >*i 
aCCidtails occiir. VHivni inters irwini: a ni si ^UltiI a fi'w -simple 
qiKHitloily such its 'I l' ,SA h'lia: liy>r ynu hiHl Su.ndvT' ^illnfli-n 

ki you know ^uilv ;| Pm aP.HMil llle hark^r-iund pkliUL' and 

what Ihe animal rcfm-vctnli In iht- mwtr\ lift 1 . In u vt-n 
shiKri tiirw ym i,un gel a feeling about Ik rdarlnrrdiijj- u 
wt'll ^ e'MsiklkJijjig ;i. mppon wjih ihe mer. 


The circumstances of the death 

The cause and cimmslificH of a dejlh. haw an inipaet on 
the iinintdiiMc read ion and the grieving process that M- 

IflWSu Some Kb\ ihe mnsl iUH : ili.iIi are; 

* Sudden uneApetried, deathi, t'^pccial ly aniiefl hetjj-: deaths 
of anjnaalB undergoing minor proadufft. 

■ Acute medical andilioQF. 

■ Vialcni deaths, road accidents! sbooiings. 

* F.ULTianiriia of ktuiJLhy anirnsl-i is upsellmg for I Hr. 1 s1 % ifl r 
IB well 05 the uHTilTS. Ihe re-jM7ns iiuiy be lamily 
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Further reading and support material 

For Vrtniuin NunH >fc > 

Adama. C. ami Cottcci. S. Frf Last and Client Grief. CDmcn. 

■ 

sultsfii- LifdttTn .com. 

Suwari, M. F. il ^9) o^ipmhn Animal Death ,1 

CiMhprehen.'dite it uidc far j/ir’ ^rJrnMWTl' Practice, 

Bui (erwortfa-Hflneuurui, < >\C's.mJ. 

HfKiks for clients- 

ironside V. (I 99+) Goo&ye Deaf Friend, Robson 

I K iih|it;ilJctrp^ UK- 

Lee. L. and Let. M. (IW]J- /Itapmi f-'riend. Coping fhc 
Ltixi of a inu Kwrtrd Pel, Huston. Heu.Ji Wyeornfoi:. 


Materials for etk*ni support 

The foUpwing are avaJIalbk ffun Pet Bfttuwemcnl Support 
Service. BIik Cross Shilton Road. BurfwrdOswn QXIB4PF 

MW * 2 S 5 »L 

H Vhvi a Pet Dirt, a distaiwc-tcirniiig paek for people who 
warn io support piFfini owners 
Pl-e tirts poster :imJ 1 l*;i lifts detnibni Blue Cross SC AS Pot 
Brnavemtini Support Savin Helpline 
DeaiA of an Antoittf friend. SCA5 booklet l ur gwpwiv 
A Kind Goodbye^ St."AS video. 

Chtldiw and Pei Bereavement. Useful lip* for supporting 
children when llur pec ditt- 
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Appendix _ 

Guide to professional conduct for veterinary 
nurses 


Introduction 




IJaukr ill li Veterinary Surgeons Ad 1966, I be Royal 
CflJkgje of Veterinary Surgeons (Rt-V'S) is re^fwirtihli 
For all ethical nutters relating to veterinary pmeiiLv 
within vtic United Kingdom, Thai rtipttttibvlifcy 

C3HOIlip4AWf |ihe= wnrk of both ^ L-Uinrlary iiUfgfiOBF. 

find wterinart 1 nuTwv 


Thi.i l-<k!c i:i taued io assart veterinary nurses in main¬ 
taining amerptablc prafeMioiMil si n i-h.3;i r»-l^ Matter* of 
concern should be raised lirsi with their employer -and 

thereafter if not satisfactorily metad, wiLh lHl British 
Veterinary Nursing AMOCiatiM (BVNA). 


They 


_ «!■ ■ 


111 ITS lit sJt'Virkip 


Conscientious objections 

{11) V'dcrinary nurses should discuss with u ny employer 
and -nr prospective Cm p I oy?r ji ti y L'LinseuL'nCHius ckbjflC- 
lum which ihuy may Jlj.w to any treatment of any 
aperies of animal. Nevertheless il must be recognised 
that she welfare of the uriimiil jb always paramount and 
Lliuk there wi lt he circumstances when 1 his overrides any 
conscientious objection. 


General standards 


Confidentiality 


(3) Veterinary nurses should he mindful that ilw-’y are *nily 
permitted lo-oci under ibs supcrnsiovi nr direnLion of u 
veterinary surypdtl. 

1 4) Theii' should he linnshar with and w ork within I Ik 
lit'VS ‘Citnde lo hofodiHiil Conduct 1 . 

\S\ They are pmosully responsible for (heir own profes¬ 
sional standards and negligence. 

(6) They ffall! ;i*l 4W ull limits m Eht? he-sl intemlK <lf lI k 
animal while hiking anUi e0nsidi!fii I um I lie wrdiL’s id I Ik 

mvnuir keeper and employet acid in smell a rua itiseir as lo 
judiiy the tut and eoniideiiee of the public and lo 
uphold the gta.xl standing of the veterinary profession. 


(13) Veterinary nurses must keep co-nlhknliul any informu- 
Lion refuting lo an animal or owner, un employer or 
fellow employee, acquired in the course of their work. 

(14) Such informal ion must ml he disclosed lo anyone 

except where; 

fa) llicV me required Lo do SO in a cuml of law or 
I b l Where animal welfare or the wider public interest 
would be endangered by non-disclosure 


Health and safely 


Acknowledgement of limitations 

(Il Vetniur) nuns are expected Lo maintain Lheir pro¬ 
fessional knowledge and competence. 
f8) They lire equally expected lo acknowledge any hmica- 
Ijgns in hnowkdgc or competent#* mt4. wh#re mtvjn i , 

lu make the^f known CO iImmt crrtphjyer. 

(1| Similarly un employer should nol ask n veterinary 
nurse to undertake any tusk above and beyond their 
known level of ecwnpelifiLC^. 


Relationship with veterinary colleagues 


(15) Veterinary nurses-should be mindful of their responsi¬ 
bility to report lo lheir employer any circumstance*; 
where Ihe heatlh and safely of staffer animal* is pul 

al nsk. 


Promotion of products or services 


(lb) Veterinary ti urse*- employed- ■■■ vcurtiiary practice 
should not permit their professional qualification to 
be used us u means of promoting commercial animal 
related product* or services lo (he public, nor should 

they allow* cum mereiat Co til si d era I ic ms lo overrule (heir 
prufesminal judgenKnt. 


(IUi Veterinary nurses dun; Id cooperate fully with veierui- 
ary surgeon*, ^Basting them in the provision of vefler- 
iinii ry cane. 
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